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HONORABLY MENTIONED. 
Morto :—*‘*‘ Peace with honor.”’ 


(COPYRIGHTED, } 


THE COMPOSITION OF THE FLEET. 


By LieuTENANT Joun M., E ticort, U. S. Navy. 





‘ There has gradually crystallized in the international affairs of 
the United States a doctrine regarding her relations with trans- 
oceanic, and more especially European, nations which, unless she 
is adequately prepared to enforce it, will only be permitted by 
them to prevail so long as it does not seriously conflict with their 
interests. To uphold that doctrine against all odds we must 
have a powerful fleet, and until we build it we are in daily 
jeopardy of national humiliation by seeing some strong foreign 
power deliberately ignore our doctrine, while we hold ourselves 
up to ridicule by impotent protest, or sacrifice our small nucleus 
of a navy in a futile attempt at enforcement. 

The development and maintenance of a naval force sufficient 
for our predominance and security on the American continent 
is dependent upon a permanent naval building program which 
will raise the fleet to the desired number of war vessels by yearly 
increments as large as the finances of the country will permit, 
and continue it at that fighting strength by such further addi- 
tions as might thereafter be necessary. Such a program, having 
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in view the completion of a fleet adequate to enforce the foreign 
policy which the nation now so vigorously proclaims, might, it 
is hoped, receive the support of every political party while in 
power. 

Our permanent foreign policy may be stated as follows: first, 
prohibition of foreign nations from forcible acquisition of terri- 
tory, or the extension of their non-republican governmental sys- 
tems, on the American continents; second, the protection of 
American citizens the world over; third, absolute non-interfer- 
ence in disputes between nations on other continents. Hence it 
is reasonable to assume that, while we will never attempt the 
invasion of transoceanic territory belonging to another nation, 
we must be able to strike telling blows upon its nearer posses- 
sions and its commerce, if driven to war; to assist other Amer- 
ican nations to resist foreign territorial encroachment; or to 
afford protection or asylum to our citizens abroad when they 
are threatened with injury; all the while having in reserve an 
additional naval force sufficient to make invasion of our own land 
impossible and bombardment of our home ports extremely haz- 
ardous. 

Let us begin by considering the composition of a fleet neces- 
sary for our own defense. At a first glance the extent of our unde- 
fended coast line seems appalling, but we must remember that 
nature, in the shoals and surf of the Atlantic and the mountain 
walls of the Pacific coast, defends for us thousands of miles. On 
the west we have a mountainous breastwork, and on the easta 
seething moat. If we can defend the gateways and embrasures 
we are secure. Of these there are but three narrow ones on the 
west coast, but on the east there are many. Fortunately the 
latter can be grouped so that the same naval force may be used 
to defend more than one, by operating from one to another 
through interior waterways. 

Our Atlantic coast presents almost the same strategic conditions 
to an enemy to-day that it did when the thirteen colonies strug- 
gled for independence, or when, in the new union, they again 
fought Great Britain in 1812. The waterways remain unchanged; 
the cities retain their same relative importance, only they have 
grown much richer, while their land defenses have practically 
crumbled away. We may, therefore, expect to be attacked at 
almost the same points ndw as then, viz. Boston, New York, 
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Philadelphia, Baltimore, Washington and Norfolk. In addition 
to these, Portland, Maine, must now be considered, because of its 
open harbor and railroad terminals, while the southern Atlantic 
ports, and especially the mouth of the Mississippi river, cannot 
be neglected. Portland and Boston can be considered as in the 
same field of defense, which I will, for convenience, call the 
Boston District, being the bight between Cape Cod and Mount 
Desert Island. The defense of New York involves the holding 
of all internal water routes and bays from Nantucket to The 
Highlands; hence I shall call this the New York District. The 
defense of Philadelphia, Baltimore, Washington and Norfolk is 
accomplished if we hold the mouths of Delaware and Chesapeake 
Bays, so I shall call this the Chesapeake District. Other dis- 
tricts will be styled the Charleston District, the Gulf District, and 
the Pacific District. 

For the defense of the waterways leading to the cities named 
there is needed a class of vessels of comparatively light draught, 
wholly armored, yet presenting a small target, capable of steam- 
ing as fast as an enemy’s fleet would dare to do in narrow or 
unmarked channels and shoal waters, having quick turning 
power, and carrying armor-piercing guns with as nearly as pos- 
sible all-around fire; in short, floating fortresses which can never 
be passed, but which must be fought to the death before the 
enemy can proceed. The genius of Ericsson gave us such ves- 
sels, but we have somehow of late lost sight of their special use- 
fulness in our coast defense. They should be double-barbette- 
turreted, twin-screw monitors of not more than fifteen feet 
draught, capable of cruising at ten knots or speeding up to fifteen, 
and carrying four guns of ten or twelve-inch caliber. If we 
should give the Boston District eight, the New York District ten, 
the Chesapeake District eight, the Charleston District six, the 
Gulf District eight, and the Pacific District ten, we would place 
our need at forty such vessels on the Atlantic coast and ten on 
“e Pacific; probably a most conservative estimate. At present 
we have six, or about one-eighth of that number, completed; 
five of them being sadly deficient in speed; and in addition we 
have none building nor contemplated. These vessels should not 
be hampered with an assorted lighter battery as those in com- 
mission now are. Six six-pounder and four one-pounder rapid- 
fire guns should constitute their secondary battery, for it will 
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only be used against attacking torpedo-boats or unarmored ves- 
sels at close quarters, when the utmost simplicity and rapidity of 
ammunition service must be maintained. These monitors should 
have electric or hydraulic turret machinery, and, if hydraulic, 
the water should be mixed with glycerine to prevent freezing, 

No torpedo-tubes should be fitted in these vessels, for their 
field of operations would be the same as that for torpedo-boats, 
and no country on earth presents such a favorable field for the 
use, in its own defense, of these small and destructive craft as 
does our own. Speeding undetected through interior waterways 
from Cape Cod to the Carolinas, they could be quickly concen- 
trated in threatened harbors. They should be of the highest 
attainable speed, of habitable dimensions, yet of draught, length 
and beam which will permit them to pass through all the canals 
and sounds which parallel our Atlantic coast. They should have 
no tube fixed in the bow, but three single, center-pivot tubes, 
one on each side forward, with an arc of fire from right ahead to 
sixty degrees abaft the beam, and one near the stern amidships, 
with an arc of fire from forty-five degrees on either bow to right 
astern. Assigning ten such boats to the Boston District, twenty 
to the New York District, twenty to the Chesapeake District, 
fifteen to the Charleston District, fifteen to the Gulf District, and 
twenty to the Pacific District, one hundred in all, we shall still 
have less than any first-rate naval power, yet be able to concen- 
trate them in formidable numbers at threatened points. At 
present we have three completed and six building; less than one- 
tenth of the needed number. 

Of the eight monitors proposed for the Boston District, four 
should protect Portland and four Boston. The ten for the New 
York District could mobilize toward Narragansett Bay or 
Sandy Hook, according to which was threatened. The eight in 
the Chesapeake District should be equally divided between the 
two bays. The six assigned to the Charleston District should 
be equally divided between Charleston and Savannah. The eight 
assigned to the Gulf District should use Key West and Mobile 
Bay as their bases, and operate to hold Key West and defend 
Pensacola, Mobile and the Mississippi. 

The double-barbette-turreted monitor and the torpedo-boat are 
the only vessels needed for harbor defense, but other and 
stronger defense must be contemplated, and in providing for this 
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we will be providing, too, our weapons of offense. We must 
have in the fleet an element which can fight the battle-ships of the 
enemy on the high seas. Keeping in mind that our more dan- 
gerous enemies must be transoceanic, and that our policy will 
compel them to send their battle-ships thousands of miles to 
attack us where we can fight them within easy reach of our own 
ports, we can dispense with some coal endurance in our 
line-of-battle ships and leave room to make them in other 
respects superior fighting machines to those of the adversary. 
This has fortunately been realized, and, in the Indiana and her 
sisters, we are building just such ships. Let us beware, how- 
ever, of the craze for innovations and doubtful improvements in 
these vessels. Let us adopt and hold to a standardized distribu- 
tion of battery, magazines, ammunition leads and auxiliary 
machinery, which will make one of these ships so like another 
that a whole ship’s company could be transferred from one to 
another and go to quarters without changing a station. 

Of these magnificent war-ships we have six building, and it 
seems reasonably probable that Congress will add about two a 
year for some years to come. If to this program other war-ships 
are added in the proportions which I suggest, I believe the rate 
will be none too fast, whereas if the monitors do not enter into 
the program we must treble the number of battle-ships. Pro- 
viding a monitor defense as proposed would leave us still in need 
of a score of battle-ships on our Atlantic coast, and perhaps half 
a score on the Pacific. 

Next, we need the armored cruiser class to fall upon the 
enemy’s communications, to strike at his outlying possessions 
which might form bases of operations against us, or to send 
quickly to our neighbors’ aid if foreign powers attempt by force 
to encroach upon their territory. Of such vessels we have built 
three, somewhat dissimilar in design, and with these the Maine 
and Texas would be better classed than with the battle-ships. In 
a fleet engagement the armored cruisers should form a second 
line, or line of supports, their function being, in addition to rein- 
forcement of the fighting line, to destroy or capture crippled 
adversaries or to pursue and destroy the individual vessels of a 
routed enemy. We should have, therefore, at least as many 
armored cruisers as we have battle-ships; as many New Yorks as 
we have Indianas. 
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An army preparing for battle has not only a fighting line and 
a line of supports, but scouts to send out in advance to locate the 
enemy. As on land, so on the sea, scouts are absolutely essential 
to success in battle; and as on land scouts are picked men spec- 
ially fitted for such work, so on the sea scout vessels should be 
specially designed for their purpose. The duty of a scout vessel 
would be to make long individual journeys at great speed, to 
gather information of the enemy’s strength and movements, to 
refuse battle, elude pursuit and rejoin the fleet. Scout vessels 
need not be large, but they must be seaworthy and thoroughly 
habitable. They might be equipped with torpedo-tubes, and 
they should have rapid-fire guns, but they should be otherwise 
unarmed and need carry only machinery protection. They 
should be modeled so closely after ocean coastwise passenger 
steamers as to be readily mistaken for them. Above all, they 
should have enormous speed and great coal endurance. [| 
believe that such vessels could be built with a cruising speed of 
twenty-five knots per hour, and a maximum forced-draught speed 
of thirty knots. Keeping in mind their special purpose, much 
could be sacrificed to this end, even the protection and some of 
the armament already stated. Such vessels must be built 
expressly for their purpose. The fact that no country is attempt- 
ing such a type is the best reason why we should lead the way, 
for the country best equipped with scout vessels will place an 
adversary at a great disadvantage in time of war. The torpedo 
cruiser somewhat approaches the type, but is lacking in sea- 
worthiness, habitability and coal endurance, besides being unmis- 
takable in her character when sighted. Ten or more scout 
vessels would be a valuable addition to our fleet. 

The roving commerce destroyer is still another type needed 
for war. Such modern “Alabamas” will have many of the 
qualities of the scout class and might be used as scouts in the 
absence of specially designed scout vessels. Their speed should 
be twenty-two knots; their coal endurance enormous; their 
appearance that of an ocean liner, with straight stem, pole masts, 
no military tops, and smoke-stacks of a conventional number and 
size. Their armament should be five-inch or six-inch rapid-fire 
guns. The United States has come nearest of any nation to 
building such vessels in the Columbia and Minneapolis, but they 
have the ear-marks, so to speak, of men-of-war, and would not 
deceive a moment after their hulls appeared above the horizon. 
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These vessels could be drawn from the merchant navy if we had 
one. We are taking some steps toward getting them from that 
source, and now have four available, but not a gun to put on board 
of them! We need at least ten such vessels on each coast. 

There remains to be considered the type of vessel best suited 
to represent us in time of peace on foreign stations, and to be 
prepared to give protection and asylum to our citizens residing 
abroad. We have built many war-ships for this purpose, calling 
them second class protected cruisers and gunboats, and have a 
great variety of types from which to select a standard. The 
cruisers should be roomy and comfortable; should have main 
batteries of six-inch rapid-fire guns; should have twin screws and 
fore and aft sail; should be composite built and sheathed, and 
should have a cruising speed of twelve knots and a maximum 
speed of twenty knots. The Chicago, when renovated, although 
not composite, would be, if sheathed, an ideal cruiser of this 
type. The gunboats should be specially designed, in dimensions 
involving draught, for the stations on which they are to serve. 
They, too, should be composite and sheathed, with twin screws 
and a cruising speed of ten knots, or maximum of fifteen, and 
should be barkentine rigged, with all the coal endurance possible, 
plenty of living space, and an armament of four-inch, six-pounder 
and one-pounder rapid-fire guns. We have, however, second 
class cruisers and gunboats enough built and building for our 
present needs. 

Rams, dynamite-gun vessels, submarine torpedo-boats and 
such experimental craft cannot be considered in the composition 
of the fleet until their usefulness is proven, but we have: not yet 
reached the limit of human invention and should be prepared to 
add a new element whenever it is fully developed. 

To sum up, it is assumed that the fleet for all purposes should 
be composed of the following elements: 


No. Character. Type. Provided, 
30 ©Battle-ships. Indiana. 6 
50 Double-barbette-turreted Monitors. Monterey. 6 
30 Armored Cruisers. New York. 5 
20 Commerce Destroyers. { oy — 6 
a  j.é- — * ¢eamemural ° 


Renovated Chicago. . 
Gunboats Nos. 14 & 15. 5 


too Torpedo Boats. Cushing Improved, 9 


20 Protected Cruisers and Gunboats. { 
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On this basis we should, therefore, build, as rapidly as pos- 
sible, twenty-four more battle-ships, forty-four more double-bar- | 
bette-turreted monitors, twenty-five more armored cruisers, 
ninety-one more torpedo-boats, ten scout vessels; and should 
also build, or encourage by subsidies to be built as American 
ocean liners and auxiliary cruisers, fourteen more commerce 
destroyers, at the very least. Suppose that, with this end in 
view, we adopted the following yearly building program: 


EE soils ik Sue bh wed bee 06's $8,000,000 

DIED Scccstaccecccscceccscccces |§6IEE 

2 Asmored Cruisers .....cccscccccee 5,000,000 

cond cade enenecewe 800,000 

i EE ncoaseseccsececesce 1,200,000 
DD ivmsabnvindbeccsesees $19,500,000 


Allowing for a subsidy for the commerce-destroyer class, we 
would thus, by an investment of $20,000,000 a year, produce in 
ten to fifteen years such a formidable fleet that every prin- 
ciple of our foreign policy could be vigorously and assuredly 
maintained. 

One of the most important points to be kept in mind in this 
building program is the necessity for similarity in designs. A 
new Kearsarge should be so similar to an Indiana, a New 
York to a Brooklyn, a Monterey to a Terror, sister ship 
to sister ship in each class. that the watch, quarter and sta- 
tion bill of one battle-ship or monitor or cruiser could be substi- 
tuted fer that of another, so that the man who pulled a lever, 
opened a valve, turned a crank, connected a primer or trans- 
ported a shell in the one ship would find at hand the same 
apparatus in practically the same place in the other, for all 
these vessels could not be kept in commission at once in time 
of peace. A large number of them would have to be laid up in 
charge of a small force of ship-keepers, and the individual vessels 
commissioned in rotation by a wholesale transfer of officers and 
men from the vessels to be laid up in their places, and then 
manceuvred to see that each was maintaining its fighting qual- 
ities. Those lying “in ordinary” would prove excellent schools 
for our naval militia. 

The life of a steel ship properly cared for has really never 
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been ascertained. Half a century is perhaps a low limit. More- 
over, while theorists will suggest a hundred radical changes in 
each ship of a class designed, the real improvements are simple 
and infrequent, and it is probable that the war-ship of to-day will 
be able to carry the latest weapons and fight with even chances a 
new-born adversary of her class thirty to fifty years hence. We 
must not let the unfounded fear of obsoleteness deter us from 
standardizing our designs. 

Investing twenty million dollars a year for the next ten or 
fifteen years in such a fleet as is suggested would be paying a 
very low premium for a vast national insurance. At the end of 
that time further investment to maintain the fleet would be in 
much smaller yearly sums, and we would have practically a paid- 
up policy. 

Reviewing this suggested composition of the fleet, the item 
which, I fear, will be most quickly challenged is that of monitors, 
because of the large number suggested, compared with the 
number of battle-ships. It is not that I place more reliance in 
monitors than in battle-ships, but that the former must be so 
differently disposed. The monitors must be distributed; the 
battle-ships can be mobilized. The latter correspond to the army 
in the field; the former to the garrisons of fortified places. If the 
enemy succeeds in defeating or eluding the mobilized battle-ships, 
he must find the monitors in force at any port which he may 
choose to attack. Some mobilization of the monitors in a dis- 
trict may become possible when the point of attack is disclosed 
by the movements of the enemy, but our geographical contour 
prevents the districts from being within supporting distance of 
each other; so I do not see how we can dispense with this class 
of vessel, nor how a smaller number than that proposed will suf- 
fice. Moreover, we can complete nearly three monitors for the 
money spent on one battle-ship, and a monitor requires about 
half the time to build. We must remember, too, that even our 
chief seaports are in no degree protected by land fortifications, 
and that it seems unlikely that they will be for many years to 
come. Farragut has shown us, moreover, that even unarmored 
vessels can ignore fortifications and proceed past them to the 
very city which they are striving impotently to protect. Even, 
therefore, if every city in the districts which I have mapped out 
were heavily fortified, I should not reduce the number of moni- 
tors assigned for their defense. 




















546 THE COMPOSITION OF THE FLEET. 


I would regard the number of special scout vessels suggested 
too small were it not that the commerce-destroyers can do effi- 
cient scout duty, sometimes even while engaged in their intended 
occupation. Torpedo-boat destroyers, or torpedo cruisers, as 
they are variously called, are too limited in their usefulness to 
warrant them a place in the fleet, but if scout vessels were built 
in large numbers they would, since they possess all the functions 
of these less useful vessels, be available in place of them when so 
needed. 

I do not think that the number of torpedo-boats proposed can 
be criticised unless to say that it is too small. 

To the Pacific Coast I have assigned ten monitors; four to 
operate in Puget Sound, four in defense of San Francisco, and 
two to defend San Diego, with twenty torpedo-boats to be dis- 
tributed in similar proportions. These, behind a mobile squadron 
of ten battle-ships and ten armored cruisers, with ten commerce- 
destroyers for scout duty and to harass routes of communication, 
should form an ample defense. Russia, Japan and Great Britain 
are the only nations which could strike a blow at us on the 
Pacific, and none of these could maintain a hostile fleet on that 
coast for any length of time if we had any force at all to throw 
upon their communications. England might for a time supply a 
Pacific squadron through Canada, but that would be the easiest 
link for us to break. England, however, would concentrate her 
efforts upon our Atlantic ports, operating from her strong near 
bases, and waste very little attention upon the Pacific side of the 
continent. 

In this attempt to suggest the proper composition of the fleet 
I invite discussion more upon the elements proposed than upon 
the number of vessels in each class. Of the latter I will only 
add that I have endeavored to suggest a program which will not 
exceed twenty million dollars in yearly outlay, which will not 
overtax the capacity of our shipbuilding establishments, yet 
which will produce in fifteen years at most an adequate fleet. 
Considering that we have had literally to recreate a navy, we 
have advanced thus far with admirable discretion. We first had 
to build the cruisers and gunboats because the shipbuilders were 
then incapable of building anything more complex; the wooden 
navy was expended and had to be immediately replaced; appro 
priations were difficult to obtain, and the people had to be shown 
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something for their money as quickly as possible in order that 
they would continue to give it. We have educated the ship- 
builders step by step until they can now build anything from the 
swiftest torpedo-boat to the finest battle-ship afloat, and now is 
the time to profit by this readiness and this education which we 
have so carefully fostered. We have already finished one war 
vessel or more of nearly every type, and they can be used as 
object-lessons with which to educate the people as to their pur- 
poses and their necessity. We have, in fact, just reached a very 
critical period in our war-ship building. We must not now drift 
along in a desultory fashion, timidly watching the inclination of 
Congress and asking only for whatever ships it is disposed to 
give us, until the building impulse dies. We must earnestly and 
vigorously urge a systematic, progressive program, having as its 
outcome the production of an adequate fleet in the fewest pos- 
sible number of years, explaining incessantly the need for each 
type of vessel, and illustrating the usefulness of all by constant 
organized manceuvres on our coasts and in their adjacent seas. 


Since this essay I have been fortunate enough to attend the 
summer course at the Naval War College, where a more thorough 
study of the strategic and tactical situations produced by the 
conformation of our coasts and the location and character of 
our harbors, together with many side lights thrown upon the 
subject by able lecturers, has somewhat modified my views as to 
the relative number needed of battle-ships and barbette monitors. 

The monitors find their special sphere of tactical usefulness 
in broad, land-locked waters traversed by comparatively narrow, 
deeper channels leading to important points. Here these power- 
ful, light-draught vessels can choose positions of such tactical 
advantage in the shoaler waters, that the enemy’s battle-ships, 
constrained to follow the deep channels, would suffer immeasur- 
ably more than if confronted only by vessels of their own kind 
limited to the same channels as themselves. Our Atlantic coast 
is remarkably penetrated by just such bodies of water: Nantucket, 
Vineyard, and Long Island sounds; New York, Delaware and 
Chesapeake bays. 

On the other hand I am convinced that the monitor is of no 
advantage in uniformly deep harbors like Penobscot Bay, Ports- 
mouth harbor, the Mississippi River and San Francisco Bay, 
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and that this type is practically useless in harbors into which the 
enemy’s battle-ships cannot penetrate, such as Boston, Portland 
and Charleston. 

The gulf ports of Tampa, Pensacola and Mobile can be so 
readily deepened to battle-ship draught, and this is so likely to 
be done, that I still think it would be well to build monitors for 
their defense, as suggested in the essay. 

Consequently I now regard the monitors suggested for the 
Boston and Charleston districts, as well as those proposed for 
San Francisco Bay, unsuited for the defense of those districts, 
In place of these twenty monitors, six battle-ships should be 
built and added to the Atlantic fleet. The yearly programme 
would then be two battle-ships, two monitors, etc., with an addi- 
tional battle-ship every other year until the desired number were 
completed. 

It has been suggested to me that advocating the barbette- 
monitor type is impolitic, because Congress will too readily 
abandon the battle-ship in favor of the cheaper vessel, but I only 
wish to see the monitor receive its proper relative attention in 
a systematic and comprehensive building programme. When- 
ever Congress, by falling short of the programme, compels us 
to choose one type and abandon another, let us insist, with the 
utmost intensity, upon battle-ships. 


Joun M. Etticort, Lieut., U. S. N. 
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DISCUSSION. 


Lieutenant-Commander Ricnharp Warnwricut, U. S. Navy.—There 
is no more important subject to the Navy than the one treated by Lieu- 
tenant Ellicott in this paper. The various types of vessels to enter into 
the composition of the fleet are more likely to be affected by the opinions 
of the naval officers, and therefore to be influenced by discussions in the 
Proceedings of the Naval Institute, than the number of vessels to be built 
for the Navy, which will be determined by economic considerations and 
the opinions of our legislators for the time being. Still, in the question 
of numbers, the public may be guided to some extent by the opinions of 
naval officers, as long as the opinions are conservative and appear to 
be based upon the present needs of the country, and not upon speculative 
views of future requirements or upon mere ambition for the acquirement 
of a large naval force. 

Our first and principal need of a naval force is for the defense of the 
coast, which includes the lines of communications to and from the ports 
of our coast. Until this requirement is filled it is futile to consider any- 
thing further. In forming a scheme for coast defense a mobile navy and 
army and the immobile defenses pertaining to the army should all be 
considered together in order to design the strongest defense for the 
smallest expenditure of money, for in such schemes economical consider- 
ations control. 

In the question of guns our naval vessels come in contact with the 
immobile defenses of the army and in the question of landing forces with 
the mobile force. It costs far more to mount and protect guns afloat 
than ashore, but the effective radius of the gun on shore is limited by its 
range, while that of the gun afloat is limited only by the coal endurance 
of the ship. Again, carrying troops on men-of-war is far more expensive 
than carrying them on transports, yet where a small force only is needed 
a landing party from a ship-of-war may be very effective. The scheme 
should be so designed as to utilize the best points of the mobile and the 
immobile defenses, and refrain from mixing their qualities. What can 
be best done on land assign to the army; what requires to be confined 
to one port or district assign to the fixed defenses, and leave to the naval 
forces their principal merit, mobility. Cases may arise where, because of 
certain topographical peculiarities, a harbor requires floating batteries for 
its defense; but they are fortunately few. Even torpedo boats, which are 
an inexpensive means of securing a certain amount of defensive power, 
when supported by a naval force and protected by fixed defenses or 
difficulties of navigation, should not be confined to the limits of particular 
ports. 

The most expensive way of mounting guns, when due weight is given 
to their proportional effectiveness, is on monitors or floating batteries. 
The cost is far greater than mounting them on land, and the effective 
radius is but slightly increased, while accuracy of fire is decreased. I 
therefore strongly dissent from the writer’s proposition to build fifty 
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monitors, and firmly believe that we have sufficient of that type to meet 
our present needs, if we are to have adequate fixed defenses. 

Commerce destroyers have but little military value and I should regret 
to see the nation’s wealth diverted to such costly experiments; and while 
all naval officers must gladly welcome the addition of many St. Pauls 
to our merchant marine, it is to be hoped that a better employment than 
commerce destroying can be found for them in time of war. 

Lieutenant Ellicott has confused the army scout with the spy, and in 
the same way has confused the functions of the vessels he compares with 
the army scouts. A fast vessel of great coal endurance with but little 
power of offense or defense, and resembling a merchant vessel, would 
partake more of the characteristics of a spy than a scout, and similar 
limitations must be placed upon the nature of the information that can 
be obtained by them. The vessels he proposes to build would be costly 
experiments while we have a suitable merchant marine to draw upon for 
the purpose. The true scout is the armored cruiser of from 6,000 to 7,000 
tons displacement. I do not think Lieutenant Ellicott has grasped the 
true use of the armored cruiser, and I do not believe it is advisable to 
create more New Yorks. Our protected cruisers have sufficient offensive 
power for scouts, but are wanting in protection. We want a vessel that 
can take considerable punishment and endure a little fighting when 
endeavoring to obtain information. If two fleets were endeavoring to 
gain touch with each other with protected cruisers for scouts, either the 
scouts would destroy each other, or the only information that would be 
brought back by the runaways would be that the enemy’s scouts were 
out. To bring news of the strength of the fleet we require the endurance 
of armored cruisers, and the necessary qualities have been obtained in 
other countries by building vessels of less than 7,000 tons. 

The only objection I see to Lieutenant Ellicott’s requirements as to 
torpedo boats is the difficulty of obtaining boats “ of the highest attain- 
able speed, of habitable dimensions, yet of draught, length and beam 
which will permit them to pass through all canals and sounds which 
parallel our Atlantic coast.” I should have thought that it would have 
been necessary to improve a few of the canals and some of the channels 
in the sounds or else to be satisfied with inferior boats. 

The most dangerous portion of Lieutenant Ellicott’s paper, to my mind, 
is that which sets forth the formidable fleet that he believes should be 
produced in the next ten or fifteen years. His heresies as to types may 
not have very serious weight with those who have the shaping of our 
naval shipbuilding policy; but even now a portion of the public view 
the Navy with suspicion and suggest ambitious motives, when only an 
inadequate defense has been suggested. To give them cause for such 
suspicion, as Lieutenant Ellicott’s paper does, is to jeopardize the future 
of the Navy and tends to prevent our having a naval force adequate for 
the defense of the coast and sufficient to maintain the integrity of our 
communications. I trust that many officers will register their disapproval 
of this ambitious program, for I know that there are but few who do not 
think it calls for a fleet far in excess of the present needs of our country. 
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We need more battle-ships, more armored cruisers and many torpedo 
boats, with some fixed defenses, both fortifications and mines. But to 
build Chinese walls on land or European armadas for the sea is not in 
accordance with the policy of this country, nor can it be for the good of 


any republic. 


Lieutenant J. C. Witson, U. S. Navy.—The subject which the writer 
has chosen for discussion is one not only of interest and importance to 
the naval service and country in general, but it is a subject which cannot 
be discussed and settled too soon; as upon “the composition of the 
fleet” depends our ability to protect our shores from invasion, our sea- 
board cities from devastation, as well as to enable us to deal damaging 
blows to the enemy:—in short, to make a successful defense of our 
property and honor, and to maintain that position of power and influence, 
as well as to assume the responsibilities which belong to the greatest 
nation of the Western hemisphere. Strategy and tactics, knowledge of 
our own waters and of methods of offense and defense, are of but little 
avail without the “ Fleet”; and the “ Fleet” is valuable in proportion to 
its properly constituted and balanced strength. Such proper constitution 
of naval forces cannot be obtained haphazard. It must be arrived at 
by systematic study by the best experts, and a regular program laid down 
by which in a reasonable time we shall possess a fleet commensurate with 
the requirements. Such a program should be accepted by Congress and 
an “Act” passed that the “ Fleet’ should be increased by so many tons 
per year, leaving to experts the details as to how this tonnage should be 
divided. I agree with the writer in the desirability of having a number 
of comparatively light-draught monitors for coast and harbor defense, 
but I think they should be capable of maintaining a speed of twelve «nots, 
for reasons hereafter referred to. I do not agree with the writer as to 
the distribution of these monitors. Counting out the Pacific coast and 
accepting as sufficient thirty monitors for the Atlantic coast, I think the 
separating of these thirty into five divisions, most of them out of radius 
of mutual support, introduces an element of unnecessary weakness. If 
six monitors are good, twelve or more are better, and it will be conceded 
that if the twelve or more can be brought against the enemy together 
they will do more good than if half of their number were sealed up in 
harbor or inland waters. I think the monitors in question should not 
be divided into more than three divisions, the larger one (say of twelve) 
to rendezvous in the torpedo protected waters of the Vineyard Sound; 
another (say of ten) in those of the Chesapeake, so as to be within sup- 
porting distance of the main fleet of battle-ships, which would take the 
sea to meet an enemy approaching our coast. The third (say of eight) 
I would rendezvous in the Gulf, preferably at Mobile. The sea-going 
torpedo boats should be distributed with the monitors. Should an enemy 
succeed in eluding our fleet, the harbor defense of torpedoes and fortifica- 
tions should be sufficient to hold them in check until our available floating 
force of battle-ships, monitors and all, could be brought against them. 
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This point, however, is more a matter of detail than of the question of 
“the composition of the fleet.” While agreeing with the writer as to 
the desirability of monitors, I do not agree with him as to the imme. 
diate necessity as compared to battle-ships and torpedo boats. In the pro- 
gram for yearly building I should build at least six battle-ships and 
twenty torpedo boats. I advocate, however, increasing the yearly expendi- 
ture to $30,000,000, so as to include the monitors, armored cruisers and 
scout vessels. I do not think it wise to construct more than six vessels 
of any one class (other than torpedo boats) per year, owing to the changes 
in details of construction and varying conditions of warfare which are 
developed from time to time. If $20,000,000 were all that could be ex- 
pended in any one year I would devote the whole amount to battle-ships 
and torpedo boats. 

I think the idea of having specially constructed scout vessels a very 
good one, though should our merchant marine ever become rehabilitated 
it might be depended upon for these vessels. The advantage, however, 
of having them specially constructed and always available as part of 
the fleet both for manceuvres and war service, is I think sufficient 
to warrant their special construction. 

I do not agree with the writer as to the importance of similarity in 
design in vessels. It is a very easy matter to modify a “ watch, quarter 
and station bill” so as to apply to any vessel, and whether the levers, 
valves and cranks are in the same position in all vessels or not is in my 
opinion a matter of no great importance, as the men whose duty it 
becomes to handle them can readily learn their positions and peculiarities 
of construction. It is very important, however, to have a “ homogeneous 
fleet,” that is, a fleet composed of vessels of equal or nearly equal speed, 
coal endurance and manceuvring qualities. All the vessels of a fleet 
should be at least up to a standard speed and coal endurance, and the 
units of each class as nearly equal in offensive and defensive qualities as 
practicable. In this connection the cruising speed of a “ fleet” should be 
determined upon, and vessels built with this point in view. Of course, 
vessels intended for special work could be designed accordingly, but all 
should be equal to maintaining the “ fleet” requirements. For this rea- 
son I advocate (as already mentioned) the monitors being able to main- 
tain a speed of twelve knots so that they could act with the “ fleet” when- 
ever considered desirable. Taking into consideration the “armor and 
armament” and coal endurance considered necessary for a first-class 
battle-ship, moderate speed only can be obtained, and fifteen knots are con- 
sidered by the best experts as the maximum speed necessary for a battle- 
ship under natural draught. This means a maintained speed of about 
twelve knots, and is accepted as the “ fleet” speed of modern war vessels. 

It is to be hoped that at no distant day we will be able to have “ man- 
ceuvres ” similar to those inaugurated by the English, where the attacking 
and defending fleets would be complete as to composition and manceuvred 
as in actual warfare. All drills, tactical exercises and strategical problems 
necessarily lead up to the point of giving practical illustrations of the 
part that our “ fleet” is to play in case of war. The “ War College” is 
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doing invaluable and necessary work in expounding methods; but prac- 
tice with the “fleet” under probable conditions of war is absolutely 
necessary before we can know what can be done with it; and in order to 
get the best, or even satisfactory results, “the composition of the fleet” 
must be carefully studied and the results of such study systematically 
carried out. I think, in this connection, it is well to call attention to the 
necessity of the same care being taken respecting the “ personnel ”"—and 
I can think of no better way to insure the necessary and systematic 
increase of this force than by authorizing a per-tonnage increase. 
I am not prepared to say how much the personnel should increase 
to keep up with the “matériel,” but I think it would be safe to 
say about five hundred per ten thousand tons. The writer has chosen 
a most important subject for discussion and has handled it in a most 
admirable manner, and I feel sure that the exposition of his views on the 
subject cannot but be productive of goods results. 


Commander C. F. Goopricn.—I have never read a paper in the Pro- 
ceedings of the Naval Institute which, in my opinion, exhibited no single 
redeeming feature, but the essay by Lieutenant Ellicott very nearly satis- 
fies this exacting condition. Broadly speaking, he proposes nothing 
which commends itself to my judgment. The enviable ease and grace of 
his diction appear alone to have warranted the award of an honorable 
mention. 

There is no evidence that “ we are in daily jeopardy of national humilia- 
tion by seeing some strong power deliberately ignore our doctrine,” etc. 
Yet upon this assumption he bases his demand for a colossal fleet. If he 
be correct, then the wonder arises as to how we have managed to escape 
a direful fate during the twenty-five to thirty years following the late war, 
when our navy was a négligeable quantity, 

Mr. Ellicott’s plan rests upon a policy which he thinks the nation should 
adopt, but he fails to show any good reason for so radical a departure 
from the teachings of Washington that have gradually crystallized into 
the unwritten law of our dealings with foreign powers. Our predomi- 
mance in the Western world derives from a consistent and honorable 
course of upright action towards others and from a recognition of our 
great contingent power. It loses no strength from our immediate lack 
of an overwhelming fleet. Some measure of available force is desirable, 
lest our interference be deemed capricious and our rights be ignored; 
but, surely, under no conceivable circumstances compatible with just 
regard for others can we ever have need of so stupenduous a defense as 
is suggested. I am almost led to suspect that a joke has been perpetrated 
on those who take the essay seriously. Except for the fear that outsiders 
might be induced into misapprehending the general opinion of the Navy, 
I should spare my time and your patience in this discussion. 

Mr. Ellicott is right in calling for a yearly increase of vessels “as large 
as the finances of the country will permit.” We still need more ships of 
Proper types, but things are come to a grievous pass if it is necessary to 
spend three hundred millions of dollars before we can be reasonably 
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secure from molestation! As well write three thousand millions—one 
sum is quite as easy to secure as the other. 

The fact is that the writer’s premises are all wrong. He has uncon- 
sciously adopted the army notion of coast defense, and a great part of the 
fleet he proposes would be a mere adjunct to the fixed works. Now, the 
army has literally and absolutely nothing to do with coast defense. Its 
province is harbor defense pure and simple. It is time this distinction 
was drawn, before the unfortunate and unwarranted deduction is made 
that the defense of our seaboard can be effected by soldiers. History in 
general—our own in particular—teaches that attacks from over the water 
are repelled by ships. Yet we see military writers in high authority 
lamenting the money already spent on the Navy, and arguing that the 
same sum would have accomplished the complete protection of our coast, 
Towards such a mistaken notion this essay, if unchallenged, will be a 
positive and doubtless welcome contribution. The country needs forti- 
fications—neither extravagant nor unduly developed—at the principal 
ports, for refuge, for bases, and against bombardment. More than this 
it does not want. The fleet can and will do the rest. 

We want no coast defense vessels of amy particular type, for, as Captain 
Eardly-Wilmot, R. N., has justly remarked, “ The principle of building 
special ships for operations confined to the coast found no favor with 
our ancestors, taught by the experience of long wars that a sea-going 
fleet is the best defense against any attempt on the part of an enemy to 
approach our shores. . . . It has been well said, also, that all iron- 
clads are coast defense vessels, when coasts require to be defended; but 
when coasts do not require to be defended, a ship which can defend 
coasts and do nothing else is a ship out of place.”” What we do want 
is a few, a very few, more battle-ships and some torpedo boats. When 
we get these we shall be in a position to laugh at any enemy, no matter 
how strong his fleet may be at home. To attempt operations on our 
seaboard—our squadron of eight or more good battle-ships being in 
hand—is a task not lightly to be undertaken by any foe. Personally I 
incline to the belief that it would never be attempted, for time and locality 
are on the side of the defense. 

To localize our naval defense as is proposed would be to scatter our 
forces, abandon strategy, surrender the command of our water approaches, 
and forget the teachings of the past. For one I record an emphatic pro- 
test. If Mr. Ellicott gets all the battle-ships his program calls for, his 
harbor defense ships will be needless. If he can’t get his battle-ships, 
then his monitors will be misused. There is no tertium quid. 

Mr. Ellicott further wishes as many armored cruisers as battle-ships. 
Now, while the armored cruiser may be a valuable unit, the fact has not 
yet been shown. She is a new type without analogue in the past. It 
would be unwise to build more vessels of this class until their true use 
has been demonstrated on sound tactical grounds. I only mean to imply 
that we have all taken her for granted and that, as yet, no one has made 
out a good case for her. We should postpone building armored cruisers 
until our fighting line is made up. Even then, few admirals, if given the 
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choice, would prefer an armored cruiser to an additional battle-ship. 
When the Navy has money to burn it will be time enough to call for 
new and untried types. 

Mr. Ellicott has a mistaken notion as to the scout. She should be 
large, for with increased size comes increased steaming radius and the 
ability to proceed in heavy weather. She should not have torpedoes, for 
her duty is to observe and report—not to fight. Her safety lies in her 
speed. 

I am surprised to find at this day, and among naval officers, an advo- 
cate of commerce destroying. Wars are brought to a conclusion by 
defeating fleets and armies—not by letters of marque afloat and 
guerillas ashore. We won our independence, not by privateering, but in 
spite of it. Although we had at one time hard on to 90,000 men in armed 
vessels, we had to turn to France and her organized marine for the sub- 
stantial aid that ended the war. 

The War of 1812 was a drawn game. Both sides tired of the quarrel 
and agreed to stop. The treaty of peace contains no mention of the 
grievance that led us to throw down the gauntlet. Surely our wholesale 
adoption of this predatory warfare, had it been of real military value, 
ought to have gained us something on the credit side when the accounts 
came to be settled. 

It is well known that commerce destroying had no influence on the 
result of the Rebellion, vast as was our loss. And yet, at this late date 
we find a thoughtful naval writer asking for more Columbias! It seems 
incredible. 

I am sorry to differ so radically with a colleague of such capacity and 
intelligence, but believing, as I do, that the views he advances are certain 
to work great harm to the service, both inside and outside, I have not 
hesitated to speak strongly in opposition. We cannot afford to be 
thought by the country at large as favoring such draughts on the 
treasury for a shipbuilding policy which in many of its parts is absolutely 
condemned by many competent authorities and the necessity of whose 
extent is not proved beyond peradventure by historical precedent. 


Lieutenant R. C. Smiru, U. S. Navy.—I have read Mr. Ellicott’s paper 
with interest, and I doubt if much fault can be found with the main propo- 
sitions he advances. His essay is almost too brief in view of the impor- 
tance of the subject, and its different features could well be dilated on. 

Perhaps an amplification of the proposed torpedo flotilla might be 
considered. The last three or four years have witnessed a very exten- 
sive modification of opinions which had prevailed for a considerable 
period and were evidenced by certain lines of construction. 

Thus there were torpedo boats pure and simple, of the first and second 
classes; the former more or less independent and some actually sea- 
keeping, the latter designed to be carried on the decks of vessels. There 
were the torpedo boat catchers of 400 tons and upwards, which could catch 
torpedo boats in rough weather but not in smooth, and could not follow 
them into shoal water. They had a fair torpedo armament to use against 
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ships when they had a chance, as well as the rapid-fire gun armament to 
use against torpedo boats, vide the English Rattlesnake. 

Then there were the torpedo cruisers, the use of which has never been 
demonstrated. They were too slow to catch torpedo boats, too slow for 
scouts, too weak to go near enough to larger ships to use their torpedoes 
when they could be seen, and too large to get near enough without being 
seen. They had usually a heavy gun armament and a large torpedo arma- 
ment. The English Scout, from which our Yorktown class was devel- 
oped, was a fair example. 

The first-class boats were found to be unsatisfactory except when used 
from a fixed base. The crews could not live in them for extended periods 
at sea in all weathers. Their scope was found to be in operating with 
the squadron on its own coast and in raiding from a base. 

The second-class boats are not in great favor because they cannot be 
used from ships except in fair weather, and if they are not lowered 
in action they will be shot to pieces in their cradles. The compromise 
is a vidette launch, now often of wood, under 60 feet in length, steaming 
16 or 17 knots, armed with a light gun, carrying her torpedoes inside 
frames or leaving them aboard ship, as the case may be, and taking her 
chances in an action with the other boats of the fleet. 

The torpedo boat catchers are absolutely discredited. In the struggle 
to make them seaworthy and habitable the size was increased to 1,100 tons, 
as in the English Dryad class, in which the speed did not exceed 19 knots. 

The torpedo cruisers were habitable, but had even less speed. The 
modern idea is to omit torpedoes in all the above types except torpedo 
boats proper, and to modify their batteries by substituting the greatest 
number of the lightest rapid-fire guns consistent with displacement. 
None others will probably be built except in the scout class proper. 

From the above considerations sprang the torpedo boat destroyers. 
These vessels were to be fast enough to catch torpedo boats in rough or 
smooth weather, and were to have light enough draught to follow them 
into shoal water. They were to be large enough to be seaworthy and 
habitable, but not large enough to sacrifice invisibility under conditions 
suitable for torpedo attack, and were to have a good steaming radius. 
Their armament was to be primarily guns, but they were to have a few 
large torpedoes to use against ships. The requirements pointed to an 
enlarged torpedo boat, The result is the class from the Havock to the 
Desperate, from 226 to 300 tons, and from 27 to 30 knots. 

As to our own needs, there seems to be little use in going beyond the 
Cushing until the destroyer class is reached. The Cushing of 138 feet and 
106 tons, is large enough and has speed enough to operate from a shore 
base. This could well be the type for permanent harbor defense and for 
the use of the Naval Militia. 

To accompany the fleet a boat of double the size is required, from 250 
to 300 tons. It is difficult to find a use for intermediate sizes. They cam 
be made faster than Cushings, but they are larger than necessary for their 
armament and the duties required of them, and are not large enough to 
keep the sea permanently. 
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Speed is useful in arriving on the scene of action and in getting out of 
action. In a surprise attack at night a moderate rather than a high speed 
is required both to prevent discovery by the bow wave and to enable the 
torpedoes to be launched with accuracy. Speed, however, is useful in 
catching torpedo boats. These considerations practically determine two 
types, torpedo boats proper and torpedo boat destroyers. 

The short torpedoes are practically given up abroad for want of accu- 
racy. The prevailing type for all boats except vidette launches is the 
long 18-inch (5 metres, 164 feet). The tubes are preferably on the centre 
line, and are two or three in number according to the size of the boat. 
The long spoons permit a very fair angle of train on either beam. Bow 
tubes are abandored, for structural and weatherly considerations, on 
account of the danger of overrunning the torpedo and because they cannot 
be used in a seaway. Short torpedoes may be mounted on the sides, as 
are the Cushing’s, but for the longer type the practice would be prefer- 
ably as above. For vidette launches the long 14-inch torpedo is preferred 
to the short 18-inch. 

I should therefore increase Mr. Ellicott’s allowance of 100 first-class 
boats, which he very properly stations in the ports of the various districts, 
by 50 torpedo boat destroyers to accompany the fleet wherever required. 
It is to be noticed, however, that these destroyers should be able to navi- 
gate all the canals and inland waters along the Atlantic coast. For this 
purpose they should not exceed 210 feet and 300 tons. Only special and 
local considerations will in some cases justify types different from the 
two indicated above. 


Commander C. C. Topp, U. S. Navy.—Lieutenant Ellicott’s article 
gives every evidence of much careful thought, but I must differ on one 
or more points, while agreeing in the main. 

I assume our fleet is to be primarily a defensive one. Our future opera- 
tions will be on this side of the western ocean, therefore the work devolv- 
ing upon our Navy can be done by a smaller one than that called for 
by the essayist. The best harbor defense is the best coast defense by 
means of a force that will drive from our shores any sent across the water 
against us. As the monitor type is not an efficient sea-going fighting 
vessel, I would build no more of that class. 

We now have, or are building, enough of the so-called cruiser type. 
Their use in war would be but incidental, their places and functions of 
scouts being replaced by auxiliary merchant steamers of equal or greater 
speed and very much greater steaming radius. This also applies to the 
Columbia class, as provided for by Lieutenant Ellicott. 

I fully agree with the writer as to the necessity and value of the 
armored cruiser. In my own mind, they are only inferior to the battle- 
ship itself. I agree that one of this type should be provided for each 
battle-ship, but would not choose the New York as a type. I would 
prefer an enlarged Olympia of not exceeding 7000 tons, which would give 
her a light armor belt to keep out light projectiles. 

Modern conditions call for the presence in a battle fleet of a propor- 
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tion of torpedo-boat destroyers and torpedo-boats. The proportion of 
the former I would fix at one for each battle-ship, of about 800 tons 
displacement; of the latter, two (of about 150 tons displacement) for each 
battle-ship. 

As to the battle fleet itself, we must in emergencies expect to have 
a percentage under repair, such that they cannot be brought quickly into 
service. But, in my judgment, for purely defensive purposes we could 
well fix the maximum at twenty; sixteen for the Eastern, four for the 
Western seaboard. But in fixing this number I would be understood 
as including only the later battle-ships, not the Maine or Texas. 

For coast defense the fleet suggested would be— 


Battle-ships, rst class, Indiana ...........6 ceeeeeeees 20 
Armored cruisers, improved Olympia ............... 20 
Torpedo-destroyers (800 tons) ..........eceeceeeeeees 20 
I nnd iutibe cb cen tenn scott owns 40 
Auxiliary cruisers for scouting ..............60.ee008- 40 


This does not of course apply to harbor defense by smaller torpedo-boats, 
etc., but with such a fleet efficiently handled we would have the best 
coast, harbor, and national defense from foreign assault. 


Lieutenant W. F. Futtam, U. S. Navy.—Mr. Ellicott’s essay is a 
model of brevity and logic. The practical principles that should govern 
the building of our Navy are presented so clearly and concisely that those 
who have not the inclination or patience to read the volumes that have 
been written on the subject may get, in these few pages, all the informa- 
tion that is really necessary. There are many such people. For the 
good of the Navy they should have a chance to read this essay. 

The building programme advocated is not an extravagant one for a 
country as large as ours with such an extensive coast. We have suffered 
greatly from the theory, heretofore advanced so generally, that this 
country only needs a small navy, and that the chances of war will be 
lessened by remaining in a defenseless condition. Considering the in- 
evitable growth of the United States in population and wealth, and the 
expansion of trade that is sure to follow, the one hundred and sixty 
ships of all classes and one hundred torpedo-boats proposed by Mr. 
Ellicott will not constitute a large navy by any means. Those who 
believe that a navy is a necessity should stop treating the subject in a 
timid and apologetic tone. Instead of begging Congress for appropria- 
tions they should point out to the taxpayer in plain English just what 
this country must have to maintain its position and dignity as a nation. 

Mr. Ellicott has selected the proper types of ships—there can be no 
doubt of that—and it is gratifying to find the proportion of fighting or 
battle-ships so large in his building programme. Our Navy should, 
above all things, be built to fight. 

In dividing the coast into districts and in taking account of strategic 
conditions and requirements the essayist has built his argument upon 4 
rock. It is in this manner that the Naval War College—thanks to its 
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influence—approaches this question. An intelligent “General Staff” 
would handle it in the same way. Every country should build its navy 
to suit such conditions. 

There is, perhaps, one legitimate cause to criticise some of our new 
ships, due to the failure to suit the design to the peculiarities of our 
coast. Some of our ships draw too much water. It would be a great 
point of advantage in time of war if the draught of our ships could be kept 
down to the lowest practicable limit, so that they might safely enter 
certain channels and ports in all conditions of the tide. The latter 
condition might keep the enemy out and hamper his movements. At 
present we lose this advantage in some cases. Ships are compelled to 
wait two weeks for a high tide to get into dock, and two weeks more 
before they can get out. In the meantime they might be sadly needed. 

In advocating the standardizing of ships and their machinery and fit- 
tings, and uniformity in organization also, the essayist sounds one of the 
key-notes of readiness and efficiency for war. When we note the lack 
of precision in the evolution of a squadron made up of different types of 
ships with different turning circles, etc., the advantage of having one 
type in each line is at once apparent. It would bring order out of chaos 
very often. And if machinery and fittings are standardized in each type, 
fatal delays may be avoided. One ship may furnish another with spare 
parts in an emergency. The Indiana was once saved a long delay by 
getting a valve stem from the Massachusetts. The result of a battle might 
hinge upon such an incident. 

It is time to come to a definite decision regarding certain matters in 
naval construction and in ship organization. The data at hand is suffi- 
cient. Pigeon-holes are well stocked with valuable information. Some 
of it should be taken out and used. 


Lieutenant J. M. Bowyer, U. S. Navy.—I have read with great satis- 
faction the valuable paper on “ The Composition of the Fleet,” by Lieu- 
tenant John M. Ellicott, U. S. Navy, and am pleased to note that his 
subject has been carefully and well considered and ably handled. 

It is nine years since I had the pleasure of taking the course at the 
Naval War College, but I think I recognize the ear-marks of that 
excellent institution in Mr. Ellicott’s essay, not only in the soundness 
of his propositions, but also in the total absence of what may be called 
“ snap-shots.” 

There was a time, not many years ago, when almost every officer of 
the Navy, regardless of rank or corps, was not only ready at all times, 
but willing and apparently anxious to take a “ snap-shot” at the needs 
of the country as regards the Navy. Everybody had an opinion ready 
at hand, or would manufacture one on short notice and without sufficient 
deliberation. 

The War College has taught us that the composition of the fleet is a 
problem which demands careful study and an intimate knowledge of all 
its factors. 

I agree perfectly with the essayist in the following statement, which 
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might well be adopted as the Navy platform: “To uphold that [the 
Monroe] doctrine against all odds we must have a powerful fleet, and 
until we build it we are in daily jeopardy of national humiliation by 
seeing some strong foreign power deliberately ignore our doctrine, while 
we hold ourselves up to ridicule by impotent protest, or sacrifice our 
small nucleus of a Navy in a futile attempt at enforcement.” Recent 
events emphasize every word of the foregoing, and our legislators must 
be made to fully understand that we cannot do something with nothing— 
that we must have proper tools to work with; that a powerful fleet is an 
absolute necessity for the maintenance of our national honor. 

While I agree with the essayist that we will probably never attempt 
the invasion of the territory of a transoceanic enemy, still I can conceive 
of a condition of affairs which might make it advisable to capture and 
hold portions of that territory as a secondary base for blockading; and 
quite as large a fleet would be required for the one as for the other. 

As to the composition of the fleet, I agree with the essayist in the main. 
I think his proportions are good, and I like his idea of scout vessels, 
As for commerce-destroyers, we should get them from the merchant 
service and build no more Columbias. It is well that we have the 
Columbia and Minneapolis, because they can be used as transports in 
peace times. 

Every officer that has served on a foreign station knows what a serious 
handicap it is not to be able to send home the sick and the prisoners 
and to receive drafts periodically to fill vacancies. If the Columbia and 
Minneapolis were used as transports they would add greatly to the effi- 
ciency and discipline of foreign stations, and would always be sufficiently 
near their fields of operation for war. 

I accept with pleasure Mr. Ellicott’s estimate of the number of vessels 
of each class required for our fleet. By all means let us unite on it or 
something substantially the same, and when we get them, if we then 
think that they are insufficient, let us ask for more, and, above all things, 
let us fight shy of expensive novelties in naval architecture which are 
always “ going to,” but seldom do “ revolutionize naval warfare.” 
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In the early part of the seventeenth century the inspired code 
of Christian ethics was profoundly impressing the human mind 
throughout all Western and Southern Europe, the literature of 
liberty handed down through the dark ages from Greece and 
Rome was also an active living force, and these two forces had 
nowhere else so successfully co-operated to form free, just and 
stable government as in the British Isles. It was there that 
Hampden and Sidney had already lived and died, and it was 
there that the people had even then made good their claims to 
the protection of the Magna Charta, of the Petition of Right, and 
the Bill of Rights. True religious liberty was, however, as yet 
unknown even in England, and to secure for themselves and 
their posterity this right and the blessings of self-government, 
the love of which had been instilled into them by English institu- 
tions, the early settlers of the American colonies braved, in the 
little ships of that day, the dark waters of the wide Atlantic. 
Some of the immigrants came from Holland and other countries 
by the sea, but it was the English language, English laws and 
English ideas that were to dominate in all the thirteen historic 
colonies. 

Fortunately the newcomers found here a virgin soil in which 
to sow the seeds of liberty. No monarchical establishments 
stood in the way, no ideas of caste and privilege were to be 
eradicated. The wide Atlantic had kept the soil intact until 
man was ready to plant in it free institutions. 

The settlers of the colonies sat themselves down close to the 
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sea and to the rivers that ran into the sea. It was the sea and 
the rivers that ran into it that were to furnish them their means 
of transportation and intercommunication, and it was the three 
thousand miles of ocean, separating them from the home govern- 
ment to which they owed allegiance, that rendered it impractic- 
able for that government to dominate them completely. It was 
the wide expanse of sea, therefore, to which the American colo- 
nies were largely indebted for the measure of self-government 
they enjoyed even when not yet ready to assert their complete 
independence. 

When the war of the Revolution began, the geographical posi- 
tion of the colonies, all lying along or near the shores of the 
Atlantic, was in a military point of view especially disadvantage- 
ous. Their coast stretched over 1883 statute miles, and all along 
this entire line their indisputable possession of the sea enabled 
the British to select bases from which to sever communication 
between the widely separated armies of the colonies. 

The colonists did not surrender the seas without a struggle; 
they were naturally a seafaring people and made many gallant 
fights upon the ocean. In October, 1776, the colonial govern- 
ment had, building and built, twenty-six war vessels, though 
many of these never got to sea. Several of the colonies had 
built vessels of their own, and such was the activity of American 
cruisers that they were said to have captured altogether in 1776 
as many as three hundred and twenty sail. Many supplies and 
munitions of war that were to be useful in the long struggle to 
follow fell into their hands. In 1778 the American cruisers cap- 
tured and destroyed four hundred and sixty-seven sail of mer- 
chantmen, and throughout the war such was the enterprise and 
courage of American sailors that British shipping was always 
more or less in danger. In 1779 Paul Jones made his celebrated 
cruise in the Bon Homme Richard and captured the Serapis 
after one of the most memorable battles in the history of naval 
warfare. 

But the little fleets of the Americans were eventually swept 
from the seas. Their successes whenever achieved had served 
to inspire hope in the patriot armies, but the enemy was never 
seriously crippled by anything the colonies could do at sea—he 
‘was only exasperated. 

Arnold’s gallant struggle for the control of Lake Champlain 
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ised results that were really strategically important, but his 
efforts ended in defeat, and Lake Champlain and Lake George 
were left in the hands of the British. The Americans soon had 
of their own resources nothing to rely on but their land forces. 
Communication between these was over such extended lines, 
and marches of armies and transportation of supplies over the 
bad roads, which through the interior connected the colonies 
together, were so difficult, that the cause of independence was 
plainly hopeless without the aid of some naval force. 

The British at different times established on the Penobscot, at 
Newport, at Gardiner’s Bay, in the Chesapeake, at Charleston 
and Savannah, bases from which they could carry on offensive 
operations, and quite often it happened that they were able by 
their ships to relieve their troops from distress. In the very out- 
set of the war the British army at Boston, besieged on Dor- 
chester Heights, must have surrendered but for the fleet which 
came to its assistance and carried it away to Halifax. That 
same year a fleet seized New York and the British held it during 
the whole war as a permanent base, thus interposing between 
the American forces operating in New England and those in the 
South and West. 

It was fortunate for the cause of independence that steam was 
not being used in those days as a propelling power of vessels. 
Clinton with a fleet of swift and sure steam war-ships and trans- 
ports might have sent an expedition promptly to the relief of 
Burgoyne, who had cut loose from his base on Lake Champlain, 
and that general need not have surrendered at Saratoga. So 
also if the British fleets had been propelled by steam they could 
have promptly forced their way up the Delaware, and Philadel- 
phia must thus have fallen long before it did. As it was, the 
capitol city of the new government when it did fall was captured 
by an expedition escorted by naval vessels up the Chesapeake 
and landed at Elkton, on the Elk River near by. The city thus 
captured by the sea power of Great Britain was relieved by the 
sea power of France; it was evacuated and the British troops 
were transported down the Delaware to New York for fear the 
mouth of the river should be blockaded by the French. 

Nowhere during the long continuous struggle was the effect 
of the failure or success of British naval operations more appar- 
ent than in the South. The attack on Charleston in June, 1776, 
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failed, and as a consequence of that failure South Carolina 
remained in the hands of the Americans for three years. After- 
wards, in 1780, when Charleston fell before a combined attack, 
South Carolina was overrun by the British. Savannah was cap- 
tured in 1778 and Georgia was overrun. The force that under 
General Greene regained South Carolina and Georgia had made 
long and tedious marches from Virginia. 

Situated as the colonies were, it soon became apparent to 
Washington, their great leader, that the sea power of the enemy 
gave him an advantage that rendered well nigh hopeless the 
cause of independence unless the Americans also could call sea 
power to their aid. Fortunately, at last, aid was to come from 
France. Washington communicated with De Grasse, the com- 
mander-in-chief of the French fleet, and made with him the com- 
binations that were to result in the surrender of Cornwallis and 
his army at Yorktown. He subsequently put the case thus, 
in view of the next campaign: 

“With your Excellency I need not insist upon the indispens- 
able necessity of a maritime force capable of giving you an abso- 
lute ascendency in these seas. .. . You will have observed that, 
whatever efforts are made by the land armies, the Navy must 
have the casting vote in the present contest.’’* 

When the French and American forces beleaguered Cornwallis 
by land, and De Grasse with the French fleet held fast the lines 
of escape by water, the British commander surrendered his 
army and independence was won. 

In the War of 1812 similar conditions existed. The United 
States had grown from three millions to over six millions of 
inhabitants. It had a small Navy whose gallant deeds in that 
war shed imperishable luster upon officers and men. There is 
no portion of our history over which the patriotic American 
lingers with more of pride than over the terrible combats our 
ships fought with the English, whenever the chances of battle 
were at all equal. But these duels at sea and the very consider- 
able damage inflicted upon English commerce decided nothing. 
In spite of its gallant struggles, our little Navy of that day was 
practically swept from the seas by the British almost as effectu- 


* Washington to De Grasse: Letter dated Headquarters, 28 October, 1781, 
eleven days after the surrender of Cornwallis. 
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ally as in the Revolutionary war. The enemy chose his points 
of attack along a line of sea-coast that extended from the north- 
ern part of Maine to the western boundary of Louisiana. The 
means of communication, of transporting troops and supplies 
from one portion of our country to another were almost as 
primitive as in the war of the Revolution. The British landed 
expeditions on the borders of the lakes from Canada, in New 
Orleans from the Gulf of Mexico, and through the Chesapeake 
Bay, striking at the center of our long line of sea-coast. They 
succeeded in capturing Washington and destroying the capitol 
of the United States. 

A naval expedition, during the War of 1812, out on the high 
seas; or on one of the great lakes, upon our Northern border, 
headed for no one knew what point upon our shores, with no 
spies to report its purposes, with no pickets to tell of its move- 
ments, was naturally an object of undefined terror. The unex- 
pectedness with which expeditions thus appeared from Canada 
was doubtless one of the causes contributing to the demoraliza- 
tion which American historians confess with so much reluctance 
to have existed, during the larger part of the war, among the 
American troops, especially along our Northern border. No 
government can by any plea whatever justify a state of unpre- 
paredness for war. As our country was situated in 1814, after 
our little Navy had been driven from the seas, whether or not 
it successfully resisted an expedition sent by water against any 
part of its soil, depended as a rule, on luck rather than on the 
courage of its people, or the strategy or generalship, of its enemy. 
The British captured Washington because the Americans were 
not in luck; they were struck at a point which, it had been sup- 
posed, would not be assailed, and which they were not prepared 
to defend. In the battle of New Orleans we were in luck; we 
were able to assemble troops there and we had a general to lead 
them. 

The victories won by Macdonough on Lake Champlain, by 
Perry on Lake Erie, and by Andrew Jackson at New Orleans 
raised our prestige and, together with the gallant deeds of our 
little Navy on the high seas, brought us out of that war with 
credit. But here again was illustrated, as in the Revolutionary 
war, the vulnerability of our long lines of coast and the absolute 
necessity to the United States of a navy. 
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When the great Civil War of 1861 came on, conditions had 
changed. The population of the United States had grown to 
thirty millions. It had extended westward to and even beyond 
the Rocky Mountains. A distinctive feature of the situation 
then was that, for intercommunication, water transportation was 
being supplemented and to some extent supplanted by railroads, 
There was indeed a network of railroads covering the whole 
country—the South as well as the North—but notwithstanding 
this, transportation by water was nevertheless a factor in the 
great struggle about to ensue, that was quite as potential and, in 
some respects, even more decisive than in the war of the Revolu- 
tion and of 1812. 

The Confederacy, strategically considered, was largely a com- 
pact body of states. Its railroad communications, though not 
equal to those of the North, were nevertheless sufficient. When 
the armies of the Union sought to invade its territory from dif- 
ferent points, the Confederacy had the advantage of interior lines. 
By these lines it might have concentrated its armies now upon 
one and then upon another point, in such manner possibly as to 
have given it ascendency; but all the advantages which would 
otherwise have been derived from interior and shorter lines were 
completely neutralized by the naval power of the United States. 

The Confederacy had entered upon this conflict for independ- 
ence without a navy; it struggled manfully to create one. It 
constructed here and there good ships and fought them gallantly, 
but they were unequal to the forces they were to meet. The 
career of destruction upon which the Merrimac had successfully 
entered at Hampton Roads was arrested by the Monitor. It was 
not long after this combat that the Confederates felt compelled 
to destroy their famous vessel to prevent it from falling into the 
hands of the United States. 

The Albemarle, the Mississippi, the Arkansas, the Tennessee, 
and other ships, constructed with so much pains and industry by 
the Confederates out of their slender resources, fell one after 
another into the hands of the enemy or were destroyed. Speak- 
ing largely, the Confederacy therefore had no navy. The ex- 
ploits of the Alabama and the Shenandoah, when noised abroad 
through the Confederate army, were well calculated to improve 
its morale and certainly did inspire its soldiers with the belief that 
the destruction being wrought in the enemy’s commerce would 
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aid in bringing the United States toterms. But it can scarcely be 
alleged that these ships were of any real value to the cause of the 
Confederacy. The destruction of commerce, amounting in value 
to about $15,000,000, did not seriously cripple the immense 
resources of the United States. It assuredly did not dispirit the 
armies of the Union or incline its voters to make peace. On the 
contrary, the moral effect of these raids upon commerce, although 
they were sanctioned by the cruise of Paul Jones in the North 
Sea during the Revolutionary war, and of the Essex and other 
ships during the War of 1812, was only to exasperate the people 
of the United States and to excite them to still more patriotic 
efforts, if possible, to put down the Confederacy, which, as the 
people were then taught by their newspapers to believe, was 
resorting upon the high seas to piratical and uncivilized methods 
of war. 

The military situation of the Confederacy was this: Five mil- 
lions two hundred thousand of white people had engaged in a 
desperate effort to establish and maintain their independence; 
they had four millions and a half of slaves to produce food and 
cotton; they had iron and coal in abundance, but were without 
furnaces or foundries or workshops; they were poorly supplied 
with arms; they were at the time producing the cotton that 
clothed the world, but they had few cotton manufactories and 
practically no other factories whatever; they had imported every- 
thing they used except what was produced from their soil. With 
cotton they might have bought ships, arms and munitions of 
war, and might have maintained abroad the financial credit of 
their government. But the United States Navy was everywhere 
at their doors; every part of the long line of sea-coast which 
hemmed them in was successfully blockaded; instead of the 
abundant supplies of things, essential to their home life and the 
life and success of their armies, which would have come to them 
had they been able to assert dominion over the sea, only scant 
articles of necessity were brought in now and then through the 
blockade. The advantage of the interior lines of communication 
which the Confederates would otherwise have enjoyed was neu- 
tralized by the necessity of keeping garrisons in Wilmington, 
Charleston, Savannah, Brunswick, Pensacola, Mobile, New 
Orleans, Galveston, and other ports. It was impossible to say 
when an army might be landed at any one of these points. Who 
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shall estimate the value to the United States of the services of 
its Navy which thus isolated the Confederacy, cut it off from 
communication with the outside world, and at the same time 
compelled it to guard every point against a raid like that which 
had destroyed the capitol of the United States in 1814? 

Had the Confederacy instead of the United States been able 
to exercise dominion over the sea; had it been able to keep open 
its means of communication with the countries of the Old World, 
to send its cotton abroad and to bring back the supplies of 
which it stood so much in need; had it been able to blockade 
Portland, Boston, Newport, New York, the mouth of the Dela- 
ware and the entrance of Chesapeake Bay; had it possessed the 
sea power to prevent the United States from dispatching by 
water into Virginia its armies and their supplies, as the United 
States was blockading and intercepting everywhere its supplies, 
it is not too much to say that such a reversal of conditions would 
have reversed the outcome of the Civil War. 

But this brief generalization of the results of naval operations 
on the Chesapeake and on the high seas as they affected the 
military operations, gives no adequate idea of all that was really 
wrought by the Navy of the United States during that memor- 
able conflict. When the Civil War came on, the influence of sea 
power had become vastly extended by reason of the changes 
which had been wrought by the substitution of steam for sail in 
the propelling of vessels. Every river that permeated the Con- 
federacy was to bear upon its bosom a hostile fleet. Fortress 
Monroe speedily became a great base of supplies, and the gun- 
boats above it on the James River were a continual menace to 
the capitol of the Confederacy. When McClellan’s army, 
routed on the battle-field of Chickahominy, eventually made a 
successful stand upon Malvern Hill against the victorious troops 
of General Lee, the gunboats in the James powerfully aided in 
repelling the desperate assaults upon that position, by hurling 
huge shells from 15-inch guns into the charging columns of the 
Confederates; and finally the war was practically closed by the 
army under Grant operating along the line of the James. This 
line had been opened and kept open by the Navy, and it ran 
from Fortress Monroe as its base, which base had been success- 
fully maintained for four years by the Navy of the United States. 

Port Royal, captured and securely held by the Navy, became 
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a base of operations which continually threatened both Charles- 
ton and Savannah. These two cities were thus both beleaguered 
at the same time by the naval force at Port Royal, and the Con- 
federacy dared not for a moment send. away from them troops 
that otherwise might have filled up the ranks so terribly depleted 
upon the battle-fields of Virginia, Maryland and Pennsylvania. 

Pensacola when it was captured became another base of opera- 
tions, necessitating continual vigilance and watchfulness by Con- 
federate troops to prevent incursions into Alabama and Florida. 
Farther west and permeating the very heart of the Confederacy 
were the Ohio River, the Tennessee, the Cumberland and the 
Mississippi like a great inland sea dividing the Confederacy in 
twain; and flowing into the Mississippi were the Yazoo, the Big 
Black, the Arkansas, the White and the Red rivers. All these 
were scenes of naval operations. 

One of the first victories achieved in the West was at Fort 
Henry, where the Confederates, after a brilliant attack by the 
gunboats, were compelled to surrender to the officer in command 
of them. The demoralizing effect upon the Confederates of this 
engagement was quickly followed up by the battle at Fort 
Donelson, in which the gunboats co-operated, and by a raid of 
gunboats far up the Tennessee River and into the heart of north 
Alabama, near Florence. On both the Tennessee and Cumber- 
land and throughout all the territory in Tennessee and north 
Alabama traversed by these rivers, “ Yankee gunboats” soon 
became common, and they were a continuing menace and annoy- 
ance to the Confederates, who in the outset had little counted 
upon this factor in the conflict upon which they had entered. 

Numerous engagements occurred between shore batteries and 
gunboats, and the moral effect produced by these vessels is viv- 
idly remembered by every intelligent Confederate who followed 
carefully the progress of events. Sometimes the victories in 
these combats between the batteries on shore and the “ tinclads,” 
as they were called because their armor was thin, were «vith the 
batteries, and ex-Confederates remember to this day the great 
joy that spread throughout the Confederacy when it was reported, 
as it sometimes was, that gunboats had been overcome by horse 
artillery. It would be difficult to overestimate the value to the 
Union of the services rendered by the frequent and so often 
unlooked-for incursions of vessels of war into the heart of the 
Confederacy. 
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John H. Morgan, the celebrated raider, was really captured 
by the gunboats on the Ohio when returning from a raid which 
had otherwise, at least in part, been successful. He was taken 
prisoner with the remriant of his command because the gun- 
boats following along the river prevented him from recrossing 
the Ohio. 

The value of the Mississippi River was early apparent, and the 
government at Washington sent expeditions along it contem- 
poraneously from the North and the South. Farragut, after 
having passed and captured in a desperate fight Forts Jackson 
_and St. Philip, took possession of New Orleans, the principal 
city of the Confederacy. Nothing accomplished by the armies 
of the Union up to this time was equal strategically to the cap- 
ture of this great city, which was never retaken. 

Porter and Davis came down the river from Cairo, and after 
a desperate combat succeeded in passing the batteries at Vicks- 
burg, thus temporarily effecting a junction with Farragut’s fleet 
from below. But the Mississippi did not as yet pass permanently 
into the hands of the Union forces. Island No. 10, above Mem- 
phis, by the combined efforts of the naval and military forces 
had previously been captured with its garrison. After the pas- 
sage of Vicksburg by the upper Mississippi fleet, the Confederates 
made a desperate effort to keep the river closed from Vicksburg 
to Grand Gulf, between which points was the mouth of the Red 
River. Farragut had found it necessary to fall back and join 
his fleet below Grand Gulf, which could not be passed without 
serious loss; and Porter, while Vicksburg and its batteries 
remained in possession of the enemy, found it impracticable to 
maintain permanently the stretch below. The Mississippi be- 
tween Vicksburg and Grand Gulf therefore remained for months 
in the hands of the Confederates, who improved, as far as their 
resources permitted, their armaments at these two points and 
also at Port Hudson, which lay between them. Some of the 
most desperate fighting of the Civil War occurred at these points 
between the Union gunboats and the batteries on shore, the 
Confederates retaining their positions with great tenacity. From 
the country tributary to the Red River they were drawing valu- 
able supplies for their armies farther east. 

As part of these naval operations in the Western rivers, gut- 
boats ran up the White River as far as Duvall’s Bluff, where 
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they destroyed the bridge of a railroad leading from Little Rock 
eastward. They also made excursions up the Yazoo River and 
the Big Sunflower, destroying gunboats the Confederates were 
building, as well as vast quantities of supplies that were being 
accumulated in that rich alluvial country. 

These incursions of the gunboats into the interior were of 
course not always successful; many brilliant and gallant feats 
were done in the encounters which ensued, both by the Federal 
and Confederate forces. 

In the summer of 1863 Grand Gulf and Port Hudson fell, and 
finally, on the 4th day of July, Vicksburg with its garrison sur- 
rendered, thus opening permanently to the forces of the Union 
the Mississippi River. The capture of all these places was 
effected in large part by the armies of the United States, but in 
each and all the operations leading up to these results the co- 
operation of the naval forces was effective and absolutely 
essential. 

When the Mississippi River had finally throughout its whole 
length passed permanently into the possession of the Union, it 
soon began to be apparent that the Confederacy, hemmed in on 
all sides, cut in two and threatened in so many directions by the 
naval and land forces of the United States, could not long sur- 
vive the unequal contest it was waging.* 


*The part performed by the Navy, during the Civil War, has been 
commented upon by military writers abroad. “To overcome the dangers 
springing from so formidable an insurrection,” wrote the Prince de Join- 
ville, “ three results must be obtained: The shores of the Seceding States 
must be effectively blockaded; the course of the Mississippi and the 
whole water system of the West must be mastered; finally, the rebellious 
government must be driven from Richmond, its chosen capital.” 

Starting from these broad lines, the late Charles Cornwallis Chesney, 
colonel in the British Army and lieutenant-colonel in the Royal Engi- 
neers, one of the ablest of military writers of his day, observes that “ the 
important part borne by the American Navy in the contest; its absolute 
performance of the first portion of the task indicated by the Prince; the 
powerful share taken by it in the river campaigns, which cut the 
Seceded States in twain; the vast weight due to its exertions in the final 
Successes of the Federal generals, had been but little noticed as com- 
pared to the din and shock of the great battles with which the New 
World rang. Yet nothing is more surprising in this great contest; no 
military, political, or financial success more completely defied expecta- 
tion, prophecy, and precedent than the work wrought by this arm of the 

nion forces; and wrought by it in the very process of creation out of 
actual nonentity.” 

To this we may add the views of General Viscount Wolseley. That 
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It may be of interest here to note the much larger degree of 
success achieved by the Union forces prior to the summer of 1863 
in the Southwest than in the East. The armies of the Tennessee 
and of the Cumberland had, as their names imply, rivers along 
which to operate and gunboats to help them on these lines, and 
by the spring of 1863 these armies had won many victories and 
made substantial advances. The army of the Potomac, though 
large and well equipped, and though its soldiers fought gallantly, 
had accomplished little. This army had been operating mainly 
along lines where the naval forces of the Union could not help 
it; there were no rivers along which gunboats could ply. It was, 
as has heretofore been said, only when it changed its base of 
supplies to Old Point Comfort and operated along the line of 
the James, opened and held for it by the Navy, that this great 
army succeeded in winning and keeping the territory for which 
it was fighting. 

Of course it is not possible within the limits of a single lecture 
to properly apportion between the Army and Navy credit for 
the final outcome of our great Civil War. So complex were 
the operations of these two arms of the service and so intimately 
interdependent were they that the solution of the problem sug- 
gested would require at the hands of a great strategist a thorough 
analysis of the whole history of that wonderful struggle. I have 
attempted no such task; only a brief review to recall facts 
which, if not forgotten, have apparently been underestimated 
by the general public. 

The operations of the Civil War were carried on upon an 
extensive scale. There were enlisted in the armies of the Union 


distinguished authority has expressed the opinion that, for Englishmen, 
the naval operations of the Civil War have a quite peculiar importance. 
“ The co-operation of the United States Navy with their Army,” he says, 
“in producing a decisive effect upon the whole character of the military 
operations, is akin to what happens with us in nearly every war in which 
we engage.” “An English. general has almost always to make his 
calculations strictly in accordance with what the navy can do for him. 
The operations by which the Federal Navy, in conjunction with the 
Army, split the Confederacy in two and severed the East from the West, 
must always, therefore, have for him a profound interest and importance. 
The great strategicai results obtained by this concentration of military 
and naval power, which were as remarkable as the circumstances under 
which the successes were gained, deserve our closest study.” 


Other authorities might be cited bearing upon the same point. 
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altogether 2,672,341 men; the Navy never at one time contained 
more than fifty-two thousand. The armies represented every 
hamlet in the United States; there were very few of the older 
families that did not have some blood relative in their ranks. 
Soldiers returning to their firesides naturally familiarized their 
friends and neighbors with the exploits of the armies in which 
they had served; and these soldiers have, in large part, written 
the history of the war. Regimental, brigade, division and corps 
histories have been published almost without number. Soldiers 
and their intimate friends numbered by the millions have been 
the readers of these books, while those who were personally 
concerned in the operations of the Navy were relatively few, 
and most of them were common sailors, drawn largely from the 
merchant marine. These men have not written, and they have 
not to any great extent read histories; but they were men who, 
with the officers of their corps, helped to make history during 
the trying times of the Civil War, and their deeds have never 
been exploited before the public as they deserve to be. The 
historian who shall take up the subject, with the time and ability 
to do justice to it, will render an invaluable service to his country. 
He will not only rescue from the partial forgetfulness into 
which it has fallen one of the most brilliant chapters of that 
memorable war, but he will also set clearly before the public 
mind the influence of sea power as a factor in the past history 
ofthis country. This he will never be able to do without demon- 
strating, at the same time, that we cannot afford to be without 
a navy in the future. 

The situation as it was during the Civil War may be, to some 
extent, repeated in the future in a war with a foreign naval power. 
The sea-coast over which the Confederacy was annoyed and 
attacked is still the sea-coast of the United States, and added to 
that is the coast from Maine to Cape Henry and from Puget 
Sound to the Gulf of California. All this is assailable in the 
future, and all this is to be defended by the United States. It 
is not at all likely that any foreign country could, with success, 
invade the interior of our country, but we are still vulnerable 
from the sea. Our ports can be blockaded, our commerce can 
be destroyed, we can be isolated from the world, our flag can 
be humiliated and insulted unless we understand and appreciate 
the value of sea power. We must stand always ready and able 
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to defend and maintain the integrity of our country, its honor 
and dignity at home and abroad. 

In conclusion, Mr. President and gentlemen, I am glad to 
have the opportunity of making the contribution, insignificant as 
it is, to the literature of the War College, a grain of mustard-seed 
cast into what I know to be fertile soil. 

This institution is at last, I think, on a sure foundation and 
destined to become a permanent feature in our naval adminis- 
tration. For its present position and future prospects it is 
indebted primarily to the officers who have had it in charge, 
and secondarily to the zeal and fidelity with which those sent 
here, year after year, have lent themselves to the honest work 
they found awaiting them within these walls. The Navy, for 
this College, owes a debt of gratitude to Admiral Luce, who 
was its early and fast friend; to Captain Mahan, who made a 
world-wide reputation by the lectures he delivered here; and 
to Captain Taylor, who has brought it to its present state of 
efficiency in practical work. 

The opinion was once widely entertained that this College was 
intended for a post-graduate course and that, this being so, it 
should be located, if allowed to exist at all, at the Naval Academy. 
I was of this opinion myself until three years ago on a personal 
visit I inspected its workings and examined fully into its plans 
and purposes. Then I discovered, what the public is beginning 
to understand, and what the Navy itself is now coming fully 
to appreciate, that it is in no sense a post-graduate course that is 
being pursued in these walls; that not only are the theory and art 
of war being thoroughly studied and developed here, but knowl- 
edge is being acquired and practical information is being 
amassed without which the Navy Department cannot possibly, 
in the event of war, utilize the naval resources of our country. 

Ships and guns, and torpedoes and men, are all of little use 
unless officers know how to fight them. Individual ships, how- 
ever bravely and skilfully they may be handled and fought, can 
accomplish but little if officers do not know when, where and 
how to dispose them; while at the same time skill in handling, 
courage in fighting, and knowledge of the proper disposition of 
ships in battle, will often all be of little avail without continual 
and prompt supplies of everything needed in the exigencies of 
war, all of which must be reckoned for beforehand. Successful 
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war means all of these things and more besides. It means, if the 
exigency requires, the exertion by a nation of its utmost power, 
the utilization of all its resources, the tapping of every source of 
supply, the employment of every manufactory, every ship and 
every man that can be useful, and all this with the utmost 
promptitude and dispatch. Further than this, plans of attack 
and defense must be devised, and these cannot be successfully 
made without the most accurate knowledge of harbors, inlets, 
safe and unsafe passages, tides and everything else pertaining 
to the possible theaters of impending war. A study of these 
and of still other problems constitute the work which, I am glad 
to say from a careful personal inspection of results, you have 
been successfully performing during the years just passed. I 
congratulate you, gentlemen, and you particularly, Mr. Presi- 
dent, upon the results you have achieved. For myself I shall 
rejoice, if when I shall lay down the office I now hold, it can be 
said I contributed, in such a manner as I could, to the successful 
workings of this institution. 
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HOWE AND D’ESTAING. 
A STUDY IN COAST DEFENSE. 


By CoMMANDER C. F. Goopricn, U. S. Navy. 





A hundred years after De Ruyter’s time, the flames of war 
burst out in every quarter of the globe where Englishmen could 
meet Frenchmen, Dutchmen or Spaniards, or where colonies and 
commercial outposts were to be won and lost through fighting 
on the land or on the sea. To this general conflagration the 
newly born United States, adding their quantum of fuel, appeared 
before the world as a nation, poor, weak and scattered to be 
sure, but still not to be neglected in itself, and entering as a 
factor in the solution of the perplexing problem whose import- 
ance depended purely upon its ability to create a serious diver- 
sion remote from the larger issues at stake. 

It is foreign to my purpose to write afresh the history of this 
great war so fraught with consequences that reach down even 
to our own day, but a gencral conception of the different theaters 
of operations is essential to a right understanding of the 
special occurrences in which our forefathers were deeply inter- 
ested. We shall gain from this larger view some valuable light 
on the strategic policy of the attack in a theater of naval war 
which comprised nearly every navigable sea, and we shall be in 
a better position to understand the limitations which marked 
the operations of the British and French fleets on our coast in 
1778. 

The War of Independence began when England was excep- 
tionally free from entanglement. Still she was not entirely with- 
out apprehension of difficulties nearer at home. There were 
certain grievances between her on the one hand, and France and 
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Spain on the other, which might lead to grave trouble, and both 
of these powers had recently made such notable additions to 
their fleets as to threaten to compromise British supremacy. 

Had the British ministers realized to what extent the dissatis- 
faction in the American colonies would develop, or the vast 
importance of England’s concern there, they would have acted 
more promptly and effectively and have endeavored to crush 
the rebellion before it had made serious head. Instead of im- 
mediately despatching a force ample for the speedy reduction of 
the revolting colonies, and thus finishing at one stroke that 
comparatively easy task, the British government sought present 
economy at great subsequent loss; the war dragged along with 
varying fortunes for several years until, in 1778, France recog- 
nized the independence of the United States and joined in the 
struggle against England, to be followed a year after by Spain 
and Holland. The chance for success in America had passed 
by, and England found herself fighting at once in every corner 
of the known world. 

For a critical discussion of this great maritime war reference 
may be made to the concluding chapter of Captain Mahan’s first 
volume. We are only concerned in the general drama so far as 
is necessary to gain a right understanding of the objects of the 
allies :—viz., first the destruction of England’s supremacy, second 
France’s territorial expansion in the West Indies, third the re- 
capture from the English of Minorca and Gibraltar, fourth the 
invasion of England itself, fifth the weakening of England by 
aiding the colonies in their insurrection. In general terms, the 
downfall of England’s commercial supremacy was France’s ob- 
ject, and the restoration of Minorca and Gibraltar that’ of Spain. 
All else was subsidiary. And England was essentially on the 
defensive. 

As her commercial superiority was, ultimately, based upon 
England’s fleet, the true objective of the allies was that fleet. 
Suffren alone among the commanders grasped this fundamental 
idea, and he alone won laurels to be envied of all. With this 
general error in strategy at the outset it is not strange that the 
allies failed to achieve their major aims. The annals of the war 
tell of numberless insignificant affairs, but of few possessing 4 
determining importance like the fall of Port Mahon, Rodney's 
victory over De Grasse, April 12th, 1762, or De Grasse’s holding 
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the mouth of the Chesapeake against Graves, which precipitated 
the surrender of Cornwallis. 

There were operations of both a naval and a military nature 
at points abroad: Gibraltar was besieged and relieved, blows 
were exchanged in the East and West Indies, but the invasion 
of England was never even attempted. 

One phase of the war which is of especial value to us occurred 
in 1778 when d’Estaing sailed, on the declaration of hostilities 
by France, to the relief of the American colonies. 

The local military situation at this moment may be thus 
described. The British army was in Philadelphia, with Wash- 
ington’s force close at hand. New York had been in possession 
of the British since July, 1776, and was their base by every 
reason, geographical and political. As soon as the English gov- 
ernment had news of d’Estaing’s contemplated sailing, orders 
were sent to America to evacuate Philadelphia and concentrate 
on New York. The mere threat of d’Estaing’s coming forced 
the British back on their base with all speed. The integrity of 
their line of communications became paramount. 

News traveled slowly in those days, and d’Estaing seems to 
have traveled even more slowly. “It is said that he wasted 
much time in drills, and even uselessly.” However that may be, 
he did not reach his destination, the Capes of the Delaware, until 
the 8th of July, making a passage of twelve weeks from Toulon, 
of which four were spent in getting out of the Mediterranean. 
Lord Howe’s movements were in marked contrast with d’Es- 
taing’s. “ First, assembling his fleets and transports in Delaware 
Bay, and then hastening the embarkation of stores and supplies, 
he left Philadelphia as soon as the army had marched from there 
for New York. Ten days were taken up in reaching the mouth 
of the bay [through calms], but he sailed from it the 28th of June, 
ten days before d’Estaing arrived, though more than ten weeks 
after he had sailed. Once outside, a favoring wind took the 
whole fleet to Sandy Hook in two days. War is unforgiving; 
the prey that d’Estaing had missed by delays foiled him in his 
attempts upon both New York and Rhode Island.”* 

“The day after Howe’s arrival at Sandy Hook the English 
army reached the heights of Neversink after a harassing march 
through New Jersey, with Washington’s troops hanging upon 
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its rear. By the active co-operation of the navy it was carried 
up to New York by July 5th, and Howe then went back to bar 
the entrance to the port against the French fleet, whose arrival 
on the Virginia coast had been observed and reported.’’* 

“The problem before him was to defend a practicable pass 
with six sixty-four gun ships and three of fifty, against eight of 
seventy-four guns or more, three sixty-four and one fifty,”* 
practically double his own force. 

Had d’Estaing entered immediately on reaching Sandy Hook, 
he would have encountered but little resistance, for a num- 
ber of Howe’s ships were up the bay, but, instead, he anchored 
off the bar, afraid to cross. Here he spent eleven precious days 
in sounding out a channel. In the meantime Howe ranged his 
ships in a curve inside the Hook and anchored them head and 
stern so as to command the channel. Two small ba‘teries were 
placed on the shore flank, one of two howitzers, one of three 18 
pounders. It is needless to go into further details. 

On the 22nd of July, 1778, “a high northeast wind coinciding 
with a spring tide, raised the water on the bar to thirty feet. 
The French fleet got under way and worked up to windward 
to a point fair for crossing the bar. Then d’Estaing’s heart 
failed him under the discouragements of the pilots; he gave up 
the attack and stood away to the southward.” 

Captain Mahan says of this incident: “ Naval officers cannot 
but sympathize with the hesitation of a seaman to disregard the 
advice of pilots, especially on a coast foreign to him; but such 
sympathy should not close their eyes to the highest type of char- 
acter. Let any one compare the action of d’Estaing at New 
York with that of Nelson at Copenhagen and the Nile, or that 
of Farragut at Mobile and Port Hudson, and the inferiority of 
the Frenchman, as a military leader, guided only by military 
consideration, is painfully apparent. New York was the very 
center of the British power; its fall could not but have shortened 
the war. In fairness to d’Estaing, however, it must be remem- 
bered that other than military considerations had to weigh with 
him. The French Admiral doubtless had instructions similar 
to those of the French minister, and he probably reasoned that 
France had nothing to gain by the fall of New York, which 
might have led to peace between America and England and left 
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the latter free to turn all her pressure against his own country. 
Less than that would have been enough to decide his wavering 
mind as to risking his fleet over the bar.” 

This suggestion is quite true and is conceived in the author's 
well known charity of thought, but it appears that if d’Estaing 
was unwilling or forbidden to unduly hazard his ships, they would 
have been quite as effective at Toulon as off Sandy Hook, and 
that lack of backbone was the real cause of his failure to press 
home his advantage. 

D’Estaing’s own account reads thus: “ Both officers and crews 
were kept in spirits... by the desire of delivering America 
from the English colors, which we saw waving on the other side 
of a simple barrier, on and upon so great a crowd of masts. 
The pilots procured by Colonels Laurens and Hamilton (under 
Washington’s direction) destroyed all illusion. These experi- 
enced persons declared that it was impossible to carry us in. 
I offered in vain a reward of 50,000 crowns to any one who would 
promise success. All refused, and the particular soundings I 
caused to be made myself too well demonstrated that they were 
right.” [D’Estaing to Congress.] 

Reinforcements from England now began to arrive at New 
York in the shape of straggling vessels of Admiral Byron’s fleet, 
which had been scattered by a heavy easterly gale, and of others. 

“On the 28th of July Howe was informed that the French 
fleet, which had disappeared to the southward, had been seen 
heading for Rhode Island. In four days his fleet was ready for 
sea, but, owing to contrary winds, did not reach Point Judith 
till the oth of August. There he anchored and learned that 
d’Estaing had run the batteries the day before and anchored 
between Gould and Canonicut Islands; the Seakonnet and Wes- 
tern Passages had also been occupied by French ships.” [Mahan.] 
On arriving at Narragansett Bay, d’Estaing immediately pro- 
ceeded to land 4,000 men to strengthen General Sullivan in his 
attempt to drive the English out of Rhode Island, but hearing 
of Howe’s appearance off the port, he hastily recalled his landing 
party, and the prevailing summer S. W. wind having suddenly 
shifted to the northward, he put to sea with all his fleet. 

The next day, August 11th, was spent in manceuvring, for 
Howe was yet too inferior to engage except when the condi- 
tions seemed favorable to him. A violent gale of wind dispersed 
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both fleets the following night and did much damage, especially 
to the French ships. 

“The English fell back to New York. The French rallied 
again off the entrace of Narragansett Bay; but d’Estaing decided 
that he would not remain on account of the damage to his 
squadron, and, accordingly, sailed for Boston on the 2ist of 
August. Rhode Island was thus left to the English, who re- 
tained it for a year longer, evacuating then for strategic reasons, 
Howe on his part diligently repaired his ships and sailed again 
for Rhode Island, when he learned of the French being there; 
but meeting on the way a vessel with word of their going to 
Boston, he followed them to that harbor, in which they were too 
strongly placed to be attacked. Taking into consideration his 
enforced return to New York, the necessary repairs, and the 
fact that he was only four days behind the French at Boston, it 
may be believed that Howe showed to the end the activity which 
characterized the beginning of his operations.” [Mahan.] 

On November 4th, his repairs effected, d’Estaing sailed from 
Boston for the West Indies. Sullivan withdrew from Rhode 
Island. 

Speaking of the occurrences thus hastily depicted, Captain 
Mahan says: 

“Scarcely a shot had been exchanged between the two fleets, 
yet the weaker had thoroughly outgeneraled the stronger. With 
the exception of the manceuvres for the weather-gauge after 
d’Estaing left Newport, which have not been preserved, and of 
Howe’s dispositions to receive the expected attack in New York 
Bay, the lessons are not tactical, but strategic, and of present 
application. Chief among them undoubtedly stands the value of 
celerity and watchfulness, combined with knowledge of one’s 
profession. Howe learned of his danger by advices from home 
three weeks after d’Estaing sailed from Toulon. He had to 
gather in his cruisers from the Chesapeake and outside, get his 
ships of the line from New York and Rhode Island, embark the 
supplies of an army of ten thousand men, move down the Dela- 
ware—which unavoidably took ten days—and round to New 
York again. D’Estaing was ten days behind him at the Dela- 
ware, twelve days at Sandy Hook, and only one day ahead of 
him in entering Newport, outside of which harbor he had lain 
ten days before sailing in.” 
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“The same industry and watchfulness marked his remaining 
operations. As soon as the French ships had sailed off to the 
southward, lookout vessels followed him, and preparations 
continued (notably of fire ships) for pursuit. The last ship that 
joined from England crossed the bar at New York on the 3oth 
of July. On the 1st of August the fleet was ready for sea with 
four fire ships. The accident of the wind delayed his next move- 
ments, but, as has been seen, he came up only one day after the 
entrance of the enemy into Newport, which his inferior force 
could not have prevented. But the object of the enemy, which 
he could not oppose, was frustrated by his presence. D’Estaing 
was no sooner in Newport than he wished himself out. Howe’s 
position was strategically excellent. With his weatherly position 
in reference to the prevailing winds, the difficulty of beating a 
fleet out through the narrow entrance to the harbor would ex- 
pose the French ships trying it, to be attacked in detail; while if 
the wind unluckily became fair, the admiral relied upon his own 
skill to save his squadron.” 

... “The sortie of the French, the subsequent gale, and 
the resulting damage were all what is commonly called luck; 
but if it had not been for Howe’s presence off Point Judith 
threatening him, they would have ridden out the gale at their 
anchors inside. Howe’s energy and his confidence in himself 
as a seaman had put him in the way of good luck, and it is not 
fair to deny his active share in bringing it about. But for him, 
the gale would not have saved the British force in Newport.” 

Washington wrote on August 20, 1778, in relation to 
d’Estaing’s further mission: “ The length of the passage, in the 
first instance, was a capital misfortune; for had even one of 
common length taken place, Lord Howe, with the British ships 
of war and all the transports in the river Delaware, must inevi- 
tably have fallen; and Sir Henry Clinton must have had better 
luck than is commonly dispensed to men of his profession under 
such circumstances, if he and his troops had not shared at least 
the fate of Burgoyne. The long passage of Count d’Estaing was 
succeeded by an unfavorable discovery at the Hook, which hurt 
us in two respects—first in a defeat of the enterprise upon New 
York and the shipping and troops at that place, and next in the 
delay occasioned in ascertaining the depth of water over the bar 
which was essential to their entrance into the harbor of New 
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York. And, moreover, after the enterprise upon Rhode Island 
had been planned and was in the moment of execution, that Lord 
Howe with the British ships should interpose merely to create a 
diversion and draw the French fleet from the island was again 
unlucky, as the Count had not again returned on the 17th to 
the island, though drawn off from it on the 1oth, by which 
means the land operations were retarded, and the whole sub- 
jected to a miscarriage in case of the arrival of Byron's 
squadron.” 

The English were strictly on the defensive, although they were 
manceuvring in a country which was largely, although not 
entirely, hostile, and although they had initiated an enterprise of 
an aggressive nature. 

There were two theaters of operations—one, minor, in Rhode 
Island, where they held Newport and its approaches, the other, 
major, which included Philadelphia as the front with New York 
as the base. 

These two theaters were dependent upon the sea for their inter- 
communication, and in the lesser the English were the more vul- 
nerable, although a reverse in this quarter would have been less 
serious than in the other and greater theater. It was open to 
d’Estaing to inflict great damage at either, for he was notably 
superior to Howe, and the troops he carried, though few in 
number, would have turned the scale in favor of the colonists, 
whether added to Washington’s forces or to Sullivan’s. 

As an argument in favor of an immediate attack on Howe, 
and at New York, was the possibility of his receiving reinforce- 
ments, and the great desirability of beating him before any con- 
templated reinforcements could reach him; coupled with the 
greater effect which would be derived from a blow at or the 
capture of the English base. Up to the time of his appearance 
off Sandy Hook, d’Estaing’s movements were strategically 
sound, although marked by a woeful lack of energy. The 
knowledge of his departure from Toulon was sufficient to make 
Clinton and Howe rally on the base thus threatened even in a 
very remote way. Until they could be sure that d’Estaing was 
bound elsewhere, they were forced back to New York to abandon 
the ground they had gained at much cost, and were temporarily 
paralyzed so far as any fresh advance was concerned. Such is 
the result of any right strategic move. 
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The reply of Howe and Clinton was correct in its turn, but 
the conditions of the game and imperative orders from London 
left them no other course. Howe, perceiving the danger, dis- 
played a zeal and industry beyond praise and saved New York 
to his side. 

At this remote date it is impossible to account for d’Estaing’s 
fatal hesitation off Sandy Hook. He may have been hampered 
by secret instructions of a military or political nature not to 
unduly risk his ships in a general engagement, a favorite policy 
of the French during that century which did their navy much 
harm, or not to bring matters in America to a crisis, the prolong- 
ing of the struggle being more to the advantage of the French 
than its termination. His subsequent conduct, however, war- 
rants us, in lack of other evidence, in believing that the deter- 
mining cause was rather moral and subjective, but we must not 
forget that he did not, as we do, possess the precedent of Copen- 
hagen and the Nile. Profiting by the warning of his example, 
let us remember in the future that great results in war are seldom 
achieved without taking commensurate risks. This much seems 
certain, that he could have entered New York, and that in failing 
to do so a great opportunity was lost which would have covered 
him with glory, and doubtless brought the war to a close. 

Whether his next step in appearing off Newport was proper 
or not depends on the motive. If he sought to decoy Howe 
away from New York with the intention of going in during the 
latter’s absence, it was well conceived, but there is nothing to 
show that he had this or any other definite scheme in mind. 
He waited ten days off Point Judith and then ran the batteries at 
the mouth of Narragansett Bay, apparently forced by necessity 
into doing, or seeming to do, something—no matter much, what. 
This motive, a very inadequate and mistaken one, has not dis- 
appeared with d’Estaing, and it may return some day to trouble 
even us, who should be forewarned by the precedents in this case. 

Having shut himself into the bay, the key of which lay now 
with Howe, in his possession of the weatherly position due to 
the prevailing breeze, d’Estaing found two courses open to 
him—to assist Sullivan or to seize the first opportunity to escape. 
He adopted the first only to abandon it in favor of the latter. 
How earnest his efforts were the next day to cross swords with 
Howe, his inferior by nearly one-third, is not known. Having 
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come out of the bay with a leading breeze, he must have been 
in a position to engage had he really so desired. It is more 
probable that he was not averse to avoiding actual combat: 
again displaying that common error, failure to realize that the 
main objective in naval war is the adversary’s fleet. He at all 
events proved that his entering Narragansett Bay was strategi- 
cally unsound, unless he had strength enough to help Sullivan, 
without, at the same time, incurring too great a risk, at anchor, 
in an assault by Howe, who had the tactical advantages of the 
wind and the shore batteries on his side. 

The succeeding gale diminished d’Estaing’s superiority and 
afforded him an excuse for going to Boston to refit, whence he 
only sailed to quit the coast. 

He seems, therefore, to have been strategically correct at New 
York, strategically wrong at Newport, and deficient in tactics 
and seamanship everywhere. 

Howe, on the other hand, in command of the defense fleet, 
exhibited at all stages a professional ability and a personal exam- 
ple well worthy of emulation. His preparation for guarding 
the channel at Sandy Hook, his manceuvring outside of New- 
port, his promptness in attacking such French ships as could be 
engaged on favorable terms are admirable. The essence of coast 
defense strategy is exhibited by him in using his fewer and 
weaker vessels at all times so as to impede and harass the 
enemy, hanging on his flanks, observing him, ready at any 
moment to profit by a temporary advantage and to strike quickly 
and sharply. It is furthermore interesting to note that, in this 
instance of the appearance off our shores of a powerful attacking 
fleet, it was the defense fleet, although inferior, and not the land 
works that repulsed the enemy. There appears to be no reason 
why that which happened in 1778 should be regarded as excep- 
tional in warfare or as failing to add one more convincing proof 
that, however valuable fortifications may be in harbor defense, 
ships alone can defend the coast. 
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TELESCOPIC SIGHTS FOR GUNS. 


By LIEUTENANT JosePpH Strauss, U. S. Navy. 





When one considers the accuracy with which modern guns are 
constructed, the careful inspection and proof of the ammunition, 
and the ease with which the weapon is manipulated, he is 
naturally led to expect the best results in target practice. An 
examination of the target sheets is somewhat disappointing. 
We know that the gun used can put all of its shots within a 
three or four-foot circle at a thousand yards, that the men are 
carefully drilled at aiming and pointing, and we are then com- 
pelled to examine the third element in the problem of hitting 
the target, that is, the means we have provided for actually 
sighting the gun. 

With the ordinary bar sights now in use the gun captain is 
called upon to see three objects in line, viz., the rear sight, 15 
inches distant; the front sight, 50 inches distant; and the target, 
anywhere from a few hundred to several thousand yards away. 
To see three, or even two, objects distinctly at such widely vary- 
ing ranges is an impossibility. The eye without conscious effort 
will accommodate itself to any distance, but it can only focus for 
one distance at a time. This can easily be shown by looking 
through a wire screen held a foot or two from the eye at some 
object several hundred yards away. The distant object will be 
distinctly seen, and the wires of the screen will be scarcely visible; 
and conversely, if we see the screen the distant object will only 
give a hazy impression. In sighting a gun, then, there must 
be a compromise effort to see all three objects at once, with the 
result that they are all indistinct, making the pointing largely a 
matter of practice and judgment, whereas the angle between the 
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line of sight and the axis of the bore should be exactly what the 
sight bar calls for and totally independent of the personality of 
the gun captain. ; 

Lack of acuteness of vision also militates against good practice 
with the ordinary bar sight. The front sight being a cone or 
point, and the rear sight a notch, the front sight would probably 
appear shorter and the notch less deep to poor eyesight than 
to good, again bringing in the personal element to the detriment 
of the gun practice. 

It was not until 1801 that sights of any kind were used in 
aiming guns. Up to that time the men were instructed to look 
along the “line of metal,” or exterior of the gun, and aim at 
some point of the enemy’s ship above the point to be hit. When 
first introduced, both front and rear sights were fixed and merely 
gave a line parallel to the bore. This innovation took place 
nearly 500 years after the introduction of cannon, and was 
objected to then by as good a man as Lord Nelson. It was not 
until much later when a French army officer succeeded in intro- 
ducing movable rear sights graduated to cable-lengths. 

Until the beginning of this century it would perhaps have 
been superfluous to have introduced accurate sighting methods 
when the gun element had contributed so little to accuracy. 
The charge was measured out, and if the powder was a little old, 
a quart or so more was used. Guns were single shotted or 
double shotted with little thought of the effect on the trajectory. 
However, the optical defects of bar sights must have been appar- 
ent at an early date, for as long ago as 1857, Capt. Younghus- 
band, of the British Army, introduced the telescope as a means 
of sighting guns. The telescope was mounted on a bar secured 
to one of the trunnions of the gun and parallel with its axis. 

The telescope sight came into more extended use in 1875, 
when Major Scott, of the British Army, introduced his sight. 
The telescope is attached to the gun until it is laid, and is 
removed just before the gun is fired. Its distinguishing feature 
is an arrangement by which it can be attached to or removed 
from the gun quickly. It is still issued to the English Army with 
their 12-pdr. field guns. 

About eight years ago Captain Grenfell, of the British Navy, 
produced an arrangement by which the telescope was mounted 
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nions of the gun. As the sight bar is raised the telescope is 
depressed through a corresponding angle equal to the required 
range, after which the gun is elevated until the optical axis is 
coincident with the target. This telescope is trained and ele- 
yated with the gun. 

In 1890, Lieut. Fiske, U. S. Navy, obtained a patent on 
a telescope sight which had the distinguishing feature of being 
secured to the shield of the gun, and which depended, more or 
less, on the roll of the ship to bring the line of sight in coinci- 
dence with the target. This arrangement avoided all shocks to 
the telescope and permitted the gun captain to keep his eye at 
the sight while actually firing the gun. 

The introduction of gun mounts in which the gun recoils in 
a slide or sleeve in the line of fire solved the difficulty hitherto 
present in all attempts at sighting guns on shipboard by means 
of telescopes. This permits us to mount the telescope to all 
intents and purposes on the gun. The eye can remain at the 
sight while the gun is recoiling, and all shocks to the telescope 
are avoided; the gun can be elevated and depressed without 
disturbing the setting of the telescope, yet the latter partakes of 
all the movements of the gun except recoil. 

The Bureau of Ordnance design includes an ordinary terres- 
trial telescope fitted with cross-wires, having its optical axis 
parallel with that of the gun and arranged to oscillate in a vertical 
plane, or rather a plane making a small angle (equal to the drift 
angle) with a vertical plane through the axis of the gun, by means 
of a screw pressing against a rigid arm depending from the 
barrel of the telescope. Attached to this screw is a drum, upon 
the periphery of which are marked the ranges. As the drum is 
revolved to the higher range the screw moves back and allows 
the front of the telescope to depress. The optical axis is then 
made the line of sight by elevating the gun (and with it of course 
the telescope) until the target appears in the cross-wires, when 
the gun is fired. In the case of turret guns the sight is mounted 
on an oscillating table, which is made to move parallel with the 
gun by means of a straight rod, the lower end of which is attached 
to the slide on which the gun recoils, the upper end being 
attached to the table. This device produces a simple parallel 
motion between the telescope and gun, and is in effect the same 
as if the sight were mounted on the gun slide, as in the case of 
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the smaller guns. It is inadmissible to mount it directly on the 
slide when the gun is in a turret, for the reason that at low 
ranges with the ship heeled, or when firing at elevated objects, 
too large an opening would be required in the turret for sighting 
through. Fig. 1 explains this. 
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Fic, 1. 


Fig. 2 shows the method of applying the sight to a turret gun. 
ON is the arm on the oscillating slide. B is a rod connecting 
the arm ON to an arm of equal length keyed to a cross-shaft, to 
which the telescope table E is also keyed. Upon this table rests 
the telescope stand, so arranged that it can be moved in azimuth 
by means of the tangent screw ¢. It can also be adjusted in 
angular altitude by means of the screw a. After getting the 
telescope adjusted these screws are not disturbed until some- 
thing has occurred to destroy the parallelism of gun and tele- 
scope. The rod B is provided with a turnbuckle, so that its 
length may be adjusted to equal the distance between the center 
of the trunnion of the gun-slide and the center of the cross-shaft. 

Fig. 3 shows the telescope as designed for mounting on other 
than turret guns, the only difference being in the base of the 
stand. In this case the stand is stepped into a circular socket 
and clamped by means of a cam. By this means it may be 
readily shipped and unshipped. A is the securing screw for the 
diaphragm carrying the cross-wires. BB are the front and rear 
finder sights. C is the stand. D, arm cast in one with the 
trunnion band, and is provided with a hardened steel piece 2 
which takes against the point of the screw. Good contact is 
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secured by means of the tension spring F. G is a drum made of 
aluminum upon which the ranges are marked. It is turned by 
means of the milled head H until the proper range comes next 
to the pointer /. The marks are arranged spirally about the 
drum, and the pointer is so shaped as to hide all adjacent marks. 


























Fic, 2. 
The pointer is secured to the stand by the screws KK; the slots 
at these points permit of a small movement of the pointer, so 
that in adjusting the sight in altitude it is only necessary to bring 
its optical axis parallel to the gun, after which the pointer can 
be shifted to the zero mark and clamped. The two bolts MM 
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allow of a similar azimuth adjustment. The set-screw L is pro- 
vided for the purpose of checking any tendency of the drum to 





rotate when the gun is fired. By setting up on it slightly the 
friction of the screw is increased at will. 
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THe TELESCOPE. 


The telescope is provided with an erecting eyepiece. Although 
this increases its length very much and doubles the number of 
lenses with a consequent loss of light, it is highly necessary that 
the gun pointer shall not be confused by working with an in- 
verted image of the target. 

The vertical cross-wires are double, one on each side of the 
axis, with a horizontal cross-wire exactly in the axis, all of them 
being firmly secured in place, so that no adjustment need be 
made for collimation. The wires are made much thicker than 
is usual, so that when the sight is used at night they will be plainly 
visible. 

All lenses are firmly secured in place, and no focusing for 
distance is necessary. The object-lens is made about two inches 
in diameter so that as much light may be taken in as possible, 
thereby increasing the value of the telescope as a night sight. 

The magnification is about 1.5, and the field nearly 17 degrees. 
Great care has been exercised to get as large a field as possible, 
and 17 degrees is the limit with the dimensions allowable. The 
field of the human eye is about 60 degrees, but probably not 
more than half that amount is actually used. The fact that the 
field in the telescope is necessarily much less than that of the 
unaided eye is the greatest objection to the use of telescope 
sights. It must be admitted, however, that with the target once 
in the field, the process of sighting the gun will be very much 
facilitated. No judgment is required; no fine eyesight; the gun 
is simply moved until the image of the target coincides with the 
cross-wires. It is held by many that the firing will be less rapid 
with these sights than with the ordinary bar sights, although 
others who have given the matter careful thought contend that 
it will not. When we consider that the element of doubt is totally 
removed, perhaps the latter are correct. At any rate we must 
always remember that our object is to hit, and not merely to 
get shots overboard, and if we make five hits out of five shots it 
is much better than making five hits out of seven shots in the 
same time. 

In damp or misty weather the telescope is nearly useless. To 
provide against this, each one is fitted with a pair of finder sights. 
These are exact reproductions of the heads of the front and 
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rear bar sights now in use, and are secured to the top of the 
telescope with their line of sight parallel to the optical axis, 
They are but 13”.7 apart, which is less than half the distance 
that is customarily allowed between sights; they should never be 
used except in the above case, or when it is desired to pick up 
the target in rough weather preparatory to the finer sighting 
with the telescope. 

If a piece of paper is held at the point at which the pupil of 
the eye is placed in sighting through one of these telescopes, a 
bright spot is shown on the paper about 0.2 inch in diameter, 
which is just about the diameter of the normal pupil. If any 
portion of the pupil is coincident with the bright spot, the image 
of the cross-wires and target are seen. A movement of the eye 
throughout the whole coincidence of the bright spot and the 
pupil does not disturb the relative position of the two images, 
provided the cross-wires have been properly placed. It is appar- 
ent, then, that the head can be moved through nearly 0.4 inch 
without interfering with the sighting, while with the bar sights 
the eye must be kept in line with the target, front and rear 
sights. This constitutes an appreciable advantage that lies with 
the telescope sight. 


ADJUSTMENT. 


There is but one adjustment to be made with these sights, and 
that is to get the optical axis of the telescope parallel with the 
axis of the gun when the pointer is at zero. 

It cannot now be stated how often this adjustment will be nee- 
essary. It will depend largely on the care that is taken in hand- 
ling and cleaning the instrument and its operating mechanism. 

The parallel motion between the telescope and gun is assured 
if the distance between the center of the trunnions on the slide 
and the cross-shaft remains the same. Small variations in these 
distances caused by the racking of the turret will not affect the 
parallelism sensibly, although it will be necessary to readjust 
the telescope in such case. Recently at Indian Head an experi- 
mental 13-inch turret was struck by two shots from a 12-inch 
gun and one from a 10-inch gun without causing any apparent 
racking of the structure. There is, therefore, little ground for 
the fear that the sighting mechanism would be injured in battle 
from this cause. 
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The simplest way of restoring the gun and telescope to parall- 
elism is by sighting through bore sights at some distant object, 
setting the drum to the zero reading, and adjusting the telescope 
so that the cross-wires cover the same object. A distance of not 
less than 2000 yards should be selected, if possible, in order to 
make the parallax inconsiderable. 

In case the ship is not steady enough to use this method, fixed 
objects on board may be used. The gun should be leveled or 
brought to some other datum point, the telescope set to zero, 
and the distance between gun and telescope allowed for in the 
arrangement of the points to be sighted at. It is proposed to 
furnish an appliance by which this adjustment may be made 
simply and quickly. 


So far as the meager returns tell us, these sights give good 
promise of greatly improving our gun practice. 

In the 8-inch and 13-inch scores shown below the ship was 
rolling five degrees and pitching three degrees. The time be- 


00 eo 


<l0fFeet »> 





| 


13-inch, tooo yds. 8 Shots fired. 


tween shots was less than has been attained heretofore with bar 
sights. In the 10-inch the time between shots was 2 min. 25 sec., 
which is about equal to that attained with bar sights, but the 
score is much the best that has hitherto been handed in with 
guns of that caliber. All of the scores are on vertical targets, 
with the size of the heavy shots drawn to scale. 











596 TELESCOPIC SIGHTS FOR GUNS. 


Objection has been made to these sights on account of the 
care with which they must be handled. They are not as delicate 
as the sextant or the chronometer, and yet we consider these 
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instruments indispensable to the ship and take the greatest 
pains that they shall fulfil their object. Every effort has been 
made to give the mounting the strength and simplicity that ship 
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conditions call for, and yet it must be confessed that this makes 
another addition to the numerous delicate instruments now to 
be found on a modern man-of-war. But if we remember the 
prime cause for which the ship is built—a fact too often for- 
gotten—and that is, to carry guns capable of striking blows at 
the enemy, we should not stop at any care or pains in providing 
the final link in the long chain that we have constructed to that 


end. 
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NOTES ON THE LITERATURE OF EXPLOSIVES.* 
3y CHARLES E. MUNROE. 


No. XXVILI. 





The “19th Annual Report of H. M. Inspector of Explosives ” 
for the year 1894 states that blasting amberite, cordite, collodion 
cotton, Westfalite and Von Forster’s powder were added to the 
list of authorized explosives; securite, compressed securite and 
Denaby powder were dropped from the list, as their manufacture 
was given up during the year. Nitro paper, plastomentite, elec- 
tronite, granulite, normal smokeless powder, one variety of Ross- 
lyn smokeless powder, emerald powder, carbonite, smokeless 
powder and Coopal’s powder successfully passed Dr. Dupré’s 
tests and were favorably reported on. Britianite passed the pre- 
liminary tests. Schnebelite, three varieties of Rosslyn smokeless 
powder and one of electronite failed and were rejected. 

Schnebelite offers another example of the eventual rejection 
of a chlorate powder, the powder having passed successfully the 
preliminary trials as reported December 13th, 1893. During the 
succeeding year it was submitted to a more prolonged and search- 
ing examination, in the course of which, like other chlorate mix- 
tures before tested, it developed certain features pointing to 
danger. Not only did it show a marked increase in sensibility to 
percussion and friction, but an appreciable portion of the chlorate 
became reduced to chloride. 


* As it is proposed to continue these notes from time to time, authors, 
publishers, and manufacturers will do the writer a favor by sending him 
copies of their papers, publications or trade circulars. Addre:s, Columbian 
University, Washington, D. C. 
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The sample of electronite which failed showed the peculiar 
behavior of ammonium salts. This sample consisted of amberite 
No. 1 (nitro-cellulose, nitro-glycerin, paraffin and shellac) mixed 
with a considerable proportion of ammonium carbonate, and it 
suffered serious decomposition, even when kept at ordinary tem- 
perature. 

An invention having for its object the prevention of the 
mercury fulminate from escaping from detonators, and which 
consists either in covering the fulminate with a solid disk of 
celluloid which fits tightly in the case, or in coating the fulminate 
with collodion, was reported upon favorably, as was an invention 
consisting in the introduction of glass tubes filled with a strong 
solution of ammonia into gunpowder blasting cartridges, with a 
view to diminishing the effect of the flame produced on firing 
them. 

With the admission of collodion cotton to the 
a revision in the definition of terms has been made. Hence 
officially collodion cotton consists “ of thoroughly purified nitro- 
cotton (a) of which not less than 15 per cent. is soluble in ether- 
alcohol, and (b) which contains not more than 12.3 per cent. of 
nitrogen,” while gun-cotton consists “of thoroughly purified 
nitro-cotton (a) of which not more than 15 per cent. is soluble 
in ether-alcohol, or (b) which contains more than 12.3 per cent. 
of nitrogen; and with or without carbonate of calcium.” The 
term nitro-cotton is to be “ substituted for nitro-cellulose in the 
definitions of ballistite, gelatine dynamite, blasting gelatine,” ete. 
It is to be regretted that strictly scientific terms were not adopted 
at the outset, since much confusion of ideas has resulted from 
the official classification. 

Another new feature in designation is in the use ot the terms 
“ percussion cap” and “ detonator,” as a consequence of the two 
similar accidents which occurred in the drumming of caps in the 
Royal Laboratory, Woolwich, on July 24th and August 2oth. 
The drum in which the caps are cleaned is of sheet iron, 2 feet in 
diameter by 7 inches wide, and at the time of the explosion it 
was charged with 80,000 caps for the 0.303-in. ball cordite ammu- 
nition, each containing 0.4 grain of a composition consisting of 
mercury fulminate, 6 parts; potassium chlorate, 14 parts; anti- 
mony sulphide, 18 parts; powder, mealed, 1 part; sulphur, ground, 
I part; together with a quantity of clean sawdust. The drum, 
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which is turned by hand, had been revolving some three or four 
minutes when the explosion took place. The explosion partly 
blew out one side of the drum and scorched the rope mantlet 
which surrounds it to a height of 6 feet 6 inches, doing no further 
damage. About 20,000 caps were recovered unexploded. Ex- 
periments made to determine the liability of these caps to explode 
en masse showed that this would not occur unless the caps were 
raised to a high temperature or mixed with loose composition, 
but as an additional precaution the dividing line between per- 
cussion caps and detonators has been raised above that fixed in 
Annual Report, 1885, pp. 69, 117, and 1890, p. 53, so that now 
it is ordered that “a percussion cap to be one containing a charge 
not exceeding 0.5 grain of composition, or 0.6 grain of com- 
position when the quantity of fulminate of mercury does not 
exceed one-fourth of such composition; in any other case the 
cap will rank as a detonator.” 

In order to identify individual cartridges of explosives, especi- 
ally when stolen, the German and Belgium governments have 
recently required that each be marked and numbered. The in- 
genious method devised by Germany, through which is indicated 
the factory of origin, date of manufacture, and case in which 
packed, is described in this report at length with diagrams. 
After consultation with English manufacturers it was decided 
that in view of the expense and inconvenience the system entails, 
and the facility with which the elaborate and costly precautions 
could apparently be defeated by evil-disposed persons, there was 
not sufficient warrant for directing the compulsory adoption of 
such a system. 

The comments of Dr. Dupré on an accident at Gover Farm, 
Abergele, during the burning of rubbish in a grate, illustrates 
how numerous the causes are which may possibly give rise to 
explosions. He says: “I have carefully read the further informa- 
tion given, and have also inquired as to what kind of material 
farmers use that might possibly cause an explosion. I find that 
some kinds of manures are used consisting of a mixture of salt- 
peter and ground linseed, or similar cake. As a rule, no doubt, 
the saltpeter would not be present in sufficiently large proportion 
to produce an explosion, but it is quite possible that some sample 
of such manure may have accidentally been mixed with a larger 
Proportion of niter than usual and thus have caused the accident. 
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It is also possible that the farmer intended to mix a small quan- 
tity of manure himself and bought the niter for the purpose.” 

The repeated spontaneous explosion of fireworks containing 
sulphur in admixture with potassium chlorate or other chlorate 
has led to the issuing of an Order in Council prohibiting the man- 
ufacture, importation, storage, conveyance or sale of such fire- 
works. An explosion of some colored lights at Hatton Garden, 
June 16, appears to have been due to the simple contact of the 
mixture of barium chlorate and shellac with the gunpowder in 
the quick-match. Notwithstanding they had been exposed, be- 
tween two and three years, against the south wall to all weathers, 
they suddenly took fire. The case bears a strong resemblance 
to that occurring in the ignition of some green lances at Messrs. 
Pain’s factory, in 1890, and which was clearly shown to be due 
to the contact of a composition containing barium chlorate with 
one containing sulphur.* 

In recording with their usual fullness the foreign explosions of 
the year, considerable space is given to the accidents occurring 
in the United States on July 4th, which closes with the following 
amusing remark, “‘ Thanksgiving Day’ therefore appears to 
have proved more than usually costly in 1894.” 

The importation of foreign nitro-glycerin compounds continues 
to decrease, it having fallen from 1,325,950 Ibs. in 1889, the high- 
est mark reached, to 539,802.5 Ibs. in 1894, while the importation 
of detonators increased to 9,765,400 for the year. There were 
290 tons of fireworks imported in 1894 against 190 tons in 1893. 

It is to be noted that the samples of blasting gelatine tested 
failed to withstand the test as they should. 


In Dingler’s Polyt. Jour., 284, 137-143; 1892, O. Muhlhauser 
gives the result of his studies on the “ Higher Nitric Ethers of 
Starch.” After reviewing the history of the discovery and work 
done on nitro-starch, he says that it is only recently, by means 
of a process devised by the “ Actiengesellschaft Dynamit Nobel,” 
that it has been possible to manufacture it economically, and thus 
make it available as an explosive for military purposes. The 
product prepared by this process has the following composition: 
C,H,O,(NO;).. 


* Rept. H. M. Insp. Exp., 1890, p. 35; Special Report No. 94. 
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The author succeeded in preparing two bodies of the composi- 
tion C,H, Ox), (NO,)a;, and C,H,O,(NO,),. The starch 
molecule must consequently be taken twice as large, viz. 
C,2H..O19, and the higher members regarded as— 


Per Cent. N. 
Tetra-nitro-starch, C,,H,,O,(ONO,),........... 11.11 
Penta-nitro-starch, C,,H,,O,(ONO,),........... 12.75 
Hexa-nitro-starch, C,,H,,O,(ONO,),........... 14.14 


That no nitro-compounds, but true ethers (esters) of nitric acid 
are formed, is proved: 

st. In that the substances on treatment with sulphuric acid, 
separate NO,H. The O.NO, residue appears thus to be replaced 
by the sulphuric acid residue. 

and. On treatment with aqueous ferrous chloride, nitric oxide 
and soluble starch are regenerated. 

3rd. On shaking with sulphuric acid over mercury all nitrogen 
is split off in the form of NO. 

The body prepared by the process above referred to will be 
taken as tetra-nitro-starch. 

This process is carried out as follows: Potato starch is dried 
at 100°, then ground and dissolved in nitric acid of 1.501 sp. gr. 
in a suitable vessel made of lead and provided with two jackets 
cooled by water. A screw agitator causes the acid to circulate. 
The starch is introduced through an opening in the cover of the 
combined agitator and digestor in the proportion of 10 kilos of 
starch to 100 kilos of acid, the temperature being maintained 
between 20° and 25°. 

This solution is then led to a precipitating apparatus, which 
is also surrounded with a cooling jacket and provided with a 
double perforated bottom, between which is placed gun-cotton to 
act as a filter. This vessel is filled with spent nitro-sulphuric 
acid from the nitro-glycerin manufacture, and the solution of 
starch in nitric acid is sprayed into it through an ejector worked 
by compressed air, whereby the nitro-starch is precipitated in the 
form of a fine-grained powder. 500 kilos of spent nitro-sulphuric 
acid are required to precipitate 100 kilos of starch solution. 

The nitro-starch collects on the gun-cotton filter, when the acid 
solution is run out and drained off through the tap at the bottom 
of the vessel and below the filter. It is then further freed from 
acid by pressure and washing till a neutral reaction is attained, and 
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afterwards it is treated and let stand for 24 hours in contact with 
5 per cent. soda solution. The product is then ground until a 
“ milk ” is formed, which is filter-pressed and washed with water, 
and lastly treated with a solution of aniline, so that the pressed 
cake, which contains about 33 per cent. of water, shall contain 1 
per cent. of aniline. 

Nitro-starch prepared by the author on the same lines in the 
laboratory contained 10.96 and 11.09 per cent. of N. It isa 
snow-white powder, which becomes electrified on rubbing, and 
is very stable and soluble even in the cold, in nitro-glycerin. 

The author also prepared a tetra-nitro-starch containing 10.58 
and 10.50 per cent. of nitrogen by pouring into water a solution 
of starch in nitric acid, which had stood for several days. The 
body thus produced had all the properties of that prepared by the 
other process. 

Penta-nitro-starch is produced along with some tetra-nitro- 
starch by adding 20 grms. of rice starch dried at 100 to a mixture 
of 100 grms. of nitric acid sp. gr. 1.501, and 300 grms. sulphuric 
acid sp. gr. 1.8. After standing for one hour the mass is dis- 
charged into a large quantity of water, and then washed with 
water and soda solution. The yield was 147.5 per cent. This 
body was heated with ether alcohol, then the ether was distilled 
off; the penta-nitro-starch thus became precipitated, the tetra- 
compound remaining dissolved in the alcohol. The portion in- 
soluble in alcohol contained 12.76 and 12.98 per cent. of nitrogen, 
and was thus penta-nitro-starch. The other portion contained 
10.45 of nitrogen. 

Hexa-nitro-starch is the chief product when 40 grms. of dry 
starch are treated with 400 grms. of nitric acid, sp. gr. 1.501, and 
allowed to stand for 24 hours, and then 220 grms. of this solution 
are poured into 600 cc. of sulphuric acid of 66° B. The white 
powder thus produced contained 13.52, 13.23 and 13.22 per cent. 
of nitrogen, and therefore consisted principally of penta- and 
hexa-nitro-starch. 

The experiments showed that the bodies prepared by precipi- 
tating the nitro-starch by strong sulphuric acid were less stable 
than those precipitated by water or weak sulphuric acid, the 
author being of opinion that possibly in the former case a sulpho- 
group may be formed, which in small quantity might occasion 
this instability. The following table shows the behavior of bodies 
prepared in different ways under various conditions. 
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The author recommends the production of a smokeless powder 
by moistening 6 grms. of nitro-jute and 2 grms. of nitro-starch 
with acetic ether, working into a uniform mixture, and then 
drying at 50°-56°. This product contained 11.54 per cent. of 
nitrogen and was very stable. 


The Jour. American Chemical Society, 18, 819-846; 1896, pub- 
lishes under the title of “ The Development of Smokeless Pow- 
ders,” the presidential address delivered by Charles E. Munroe, 
in which, after noting the various inventions and discoveries 
which made the production of a smokeless powder possible; the 
improvements in arms and appliances which made a smokeless 
powder essential; and the composition, properties and methods 
of manufacture of the various characteristic powders, he says: 

“I began my own experiments with smokeless powder manu- 
facture in 1889. At this time the remarkable results published 
from France and the announcement that that country had adopted 
a smokeless powder had produced their desired strategic effect. 
All her rivals were seeking to be equally well equipped, and were 
hastening to adopt a powder even before its qualities were tho- 
roughly proven. The newspapers contained remarkable accounts 
of their performances and alleged descriptions of their methods 
of production which, while interesting as news and conveying 
valuable suggestions, could not be relied upon as to accuracy in 
details. 

“ At the outset, being familiar with the impossibility of secur- 
ing absolute uniformity and constancy of composition in physical 
mixtures like gunpowder, and realizing how important this feature 
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was with our precise modern weapons and when employing an 
explosive possessing great energy, I determined to attempt to 
produce a powder which should consist of a single substance in 
a state of chemical purity. This was a thing which I had not 
known of having been done, nor have I yet learned that any one 
else has attempted it. Among the bodies at command the nitric 
ethers seemed most available, and of these cellulose nitrate seemed 
for many reasons the most promising. 

“There are several of these nitrates (authorities differ as to 
the number) which differ in their action towards solvents, though 
all, except the most highly nitrated, are soluble in methyl alcohol. 
In the commercial production of cellulose nitrates certainly, and 
so far as I have observed under all circumstances, when nitrating 
cellulose, the product is a mixture of different cellulose nitrates, 
Even in the perfected Abel process for making military gun- 
cotton, as carried out at the Royal Gunpowder Factory at Wal- 
tham Abbey, according to Guttman, “ Manufacture of Explo- 
sives,” 2, 259; 1895, the product contains, as a rule, from Io to 
12 per cent. of nitro-cotton. 

“ Consequently I began by purifying my dried pulped military 
gun-cotton, which was done by extracting it with hot methyl 
alcohol in a continuous extractor, and when this was completed 
the insoluble cellulose nitrate was again exposed in the drying 
room. The highly nitrated cellulose was then mixed with a quan- 
tity of mono-nitro-benzene, which scarcely affected its appearance 
and did not alter its powdered form. The powder was then in- 
corporated upon a grinder, by which it was colloidized and con- 
verted into a dark translucent mass resembling india rubber. 
The sheet was now stripped off and cut up into flat grains or 
strips, or it was pressed through a spaghetti machine and formed 
into cords, either solid or perforated, of the desired dimensions, 
which were cut into grains. Then the granulated explosive was 
immersed in water, boiling under the atmospheric pressure, by 
which the nitro-benzene was carried off and the cellulose nitrate 
was indurated so that the mass became light yellow to gray, and 
as dense and hard as ivory, and it was by this physical change in 
state, which could be varied within limits by the press, that I 
modified the material from a brisant rupturing explosive to a 
slow-burning propellent. 

“This is the powder which I styled indurite, and which has 
been popularly known as the naval smokeless powder. 
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“TI was satisfied that I was justified in starting on this new 
practice in powder-making when I found, on examination of the 
samples of foreign military powders which later began to reach 
me officially, that they were heterogeneous mixtures, as the old 
gunpowder is, and that they contained matter which was volatile 
at ordinary temperatures, and when I learned that the nitro- 
glycerol powders cracked from freezing. 

“T was still more satisfied when I learned the results of the 
proving tests which were all made, except the chemical, stability 
and breaking-down tests, by naval officers detailed for this pur- 
pose at the Proving Ground and elsewhere and who had no pre- 
judice in its favor. All of the numerous publications which have 
appeared about it have issued from headquarters, and I present 
the matter myself here for the first time. 

“T have appended the data from these trials to this address, 
where on inspection it will be seen that, after development, the 
powder in use, in successive rounds, gave remarkably regular 
pressures and uniform velocities. I was informed by the Chief 
of the Bureau before the firing trials, recorded in the tables, 
began, that if I could produce a powder giving 2000 feet initial 
velocity and but fifteen tons pressure it would be a complete suc- 
cess. Inspection of the tables shows that this was more than 
realized, and that in two successive rounds in the six-inch rapid- 
fire gun, using twenty-six pounds of my powder and a 100-lb. 
projectile, the pressures were 13.96 and 13.93 tons and the veloci- 
ties 2469 and 2456 feet per second respectively, while, according 
to the Report of the Secretary of the Navy, 1892, page 26, ‘ The 
powder manufactured for use in the six-inch rapid-fire guns was 
stored at Indian Head Proving Ground, through a period of six 
months, covering a hot summer, and at the end of the time showed 
no change in a firing test.” 

“On page 25 Secretary Tracy says: ‘It became apparent to the 
Department early in this administration, that unless it was content 
to fall behind the standard of military and naval progress abroad 
in respect to powder, it must take some steps to develop and to 
provide for the manufacture in this country of the new smokeless 
powder, from which extraordinary results had been obtained in 
Europe. With this object, negotiations were at first attempted 
looking to the acquisition of the secret of its composition and 
manufacture. Finding itself unable to accomplish this, the De- 

















608 NOTES ON THE LITERATURE OF EXPLOSIVES. 


partment turned its attention to the development of a similar pro- 
duct from independent investigation. The history of these inves- 
tigations and of the successful work performed in this direction 
at the torpedo station has been recited in previous reports. It 
is a gratifying fact to be able to show that what we could not 
obtain through the assistance of others we succeeded in accomp- 
lishing ourselves, and that the results are considerably in advance 
of those hitherto attained in foreign countries.’ 

“ From this survey we see that all the smokeless powders that 
have met with acceptance and proved of value as ballistic agents, 
with the exception of Indurite, are mixtures of one or more of 
the cellulose nitrates, or mixtures of these bodies with nitro-gly- 
cerin or some other oxidizing agent, like barium nitrate, and a 
restrainer or with a nitro-substitution compound, and that all 
have been condensed or hardened into a rubber-like or celluloid- 
like form, by which, even under the high pressures which obtajn 
in the gun, they are expected to undergo combustion only, and 
that at a moderate and regular rate. 

“In thus condensing the material and in determining the best 
form of grain, it will be observed that we have been guided by the 
experience gained in the compression of gunpowder, and we have 
been able to effect this as we have by the experience gained in the 
development of celluloid, and we have been able to manipulate 
our product and shape it into grains only by adopting the methods 
and machines developed in the manufacture of food, while we 
have been able to test our product and check our results, and thus 
ensure a more rapid and certain advance by the constant use of 
the pressure gauge and velocimeter. In my opinion, if these 
resources had not been at command and available the smokeless 
powder industry would not yet exist. 

“From what has been said it may properly be inferred that 
we seek in these new powders all the virtues of the old gunpowder 
with the addition that the new powder shall be smokeless, impart 
higher velocities while producing no greater pressures, and that 
less of it shall be required to do the work. These requirements 
may be summed up as follows: 

“The conditions that a smokeless powder suitable for a pro- 
pellent should fulfill are: 

“1. That is shall be physically and chemically uniform in com- 
position. 
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“2 That it shall be stable and permanent under the varying 
conditions of temperature and humidity incident to service stor- 
age and use for all time. 

“3. That it shall be sufficiently rigid to resist deformation in 
transportation and handling. 

“4. That it shall produce a higher or as high a velocity with 
as low a pressure as the service charge of black powder for a 
given piece. 

“5. That it shall be incapable of undergoing a detonating 
explosion. 

“6. That the products of its combustion shall be nearly, if not 
quite, gaseous, so that there shall be no residue from it and little 
or no smoke. 

“». That it shall produce no noxious or irrespirable gases or 
vapors. 

“8. That it shall not unduly erode the piece by developing an 
excessive temperature. 

“g. That it shall be as safe as gunpowder in handling and 
loading. 

“to. That it shall be no more than ordinarily dangerous to 
manufacture. 

“Most of these requirements have been satisfied in several of 
the powders, but time alone can determine the question of abso- 
lute stability, and especially as the comparison is instituted with 
gunpowder, which has been under observation for over 500 years. 

“We can and do apply tests whose results give us some con- 
fidence, as I did when I exposed indurite wrapped in felt in an 
iron vessel to a temperature of 208° F. for six hours without its 
undergoing change, and again at a temperature of 212° F. for 
twenty hours before any signs of change were observed, and 
again to 5° F. without its being affected. 

“In fact, from the outset I have advised the most rigid tests 
being applied, and drew up the following scheme for the Navy 
Department in July, 1891, by which to test indurite: 

“The most important requisite of powder, after passing the 
proof test, is that it shall retain its characteristics under all the 
conditions of storage or transportation which may obtain in the 
service, or that, if any change does take place, it shall not cause 
the powder to develop under the ‘ proof’ conditions any greater 
pressure than it did at the time of proving, and that such falling 
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off in velocity as may result from this change in the powder shal] 
not be relatively greater than that which obtains for service black 
powder, and shall be uniform for the same conditions of exposure, 

“In providing for this test I would first prove a ten-pound 
lot to determine the maximum weight that will come within the 
limits fixed for pressure and velocity, and then I would load tooo 
Winchester 30.1 cal. and 1000 Mannlicher shell with a charge 
some grains (say five) less than the maximum, so as to be doubly 
safe in case the pressure should become increased through the 
treatment to which the powder is subjected. 

“The loading should be done with extreme care by skilled 
workmen in an especially clean and uniformly heated and dried 
room. The charges should be weighed on chemical balances and 
with all the precautions surrounding an analytical operation. The 
balls should be weighed and gauged, and the shell should be 
gauged so as to secure as nearly absolute uniformity as possible, 
while the caps and priming (if used) and wads should be identical 
for each shell of each 1000 lot. 

“These being prepared, I would pack these ball cartridges 
precisely as if ready for issue to the service, and then I would 
store 385 Winchesters and 385 Mannlichers in the regular maga- 
zine at the Naval Torpedo Station, and the same number of the 
same kind in the regular magazine at the Naval Ordnance Prov- 
ing Ground. I would then draw from the magazine at the Tor- 
pedo Station twenty-five Winchesters and twenty-five Mann- 
lichers and fire them, using the muskets and measuring instru- 
ments which are to be used throughout the trials, and I would 
repeat this trial every month for three years, firing ten rounds 
of each form of ammunition and using the same muskets and 
instruments throughout. At the same time I would have an 
identical set of tests made at the proving ground, the same pre- 
cautions being taken there regarding the instruments and tools. 
Throughout the tests a close watch should be kept on the maga- 
zine by means of maximum and minimum thermometers, so that 
if abnormal results are obtained in firing it may be known whether 
or not any abnormal conditions have obtained in the magazine. 
This series of tests will consume 1540 rounds. It would, in my 
judgment, be of much value to store with these cartridges and 
fire with them an equal number of charges of standard service 
black powder, to be used as a standard for reference by which 
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any error in the observations or defects in the instruments may 
be detected. 

“1 would take eighty rounds of the Winchesters and eighty of 
the Mannlichers and place them in an oven heated to 140° F. 
or thereabouts. At the end of one month twenty of each are to 
be drawn out, and this to be repeated each month for four months. 
One-half of each form should be proved at the Torpedo Station 
and the other half at the proving ground. 

“T would take eighty rounds of the Winchesters and eighty of 
the Mannlichers and subject them for two weeks to the freezing 
temperature, then for two weeks to a temperature of about 140° 
F., and then draw twenty of each, and this should be continued 
until the last forty drawn out have been exposed for eight weeks 
to freezing and eight weeks to the high temperature. The firing 
trials with these should be made as with preceding ones. 

“ The remaining shell should be stored in the regular magazine, 
to be used in any test case which may arise or in any manner sug- 
gested by the results obtained in the tests described above. 

“In the meantime tests could be made with the hand-cut S. P. 
for the capacity of the powder to resist crumbling and dusting 
during transportation, and the tendency of the fixed ammunition 
to explode en masse by the impact of projectiles or by the explo- 
sion of a single cartridge in the midst of a box filled with them. 
The first can be effected by taking a pound or a kilogram of 
carefully sifted powder, placing in a copper vessel which it only 
partly fills, and attaching it to a shaft so that it will be continually 
and violently shaken, and allowing this to go on every working 
day for a week. The powder can then be sifted, using the same 
mesh as before, the weight of the dust found and the percentage 
of dusting for the given circumstances determined. 

“In the trials for tendency to explode en masse fifty or forty- 
five caliber ammunition can be used, and the weights of charges 
need not be very precise, but the ammunition should be packed 
in, as nearly as possible, the same way as would obtain in service 
practice. 

“We have seen that the development of smokeless powder has 
been rendered necessary by the improvement in the gun. It now 
appears that in consequence of the possession of the powder we 
must further improve the gun, for we cannot in our present guns 
utilize all the energy now available. Experiments looking to 
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this have been going on in France, where in a Canet 10-cm, 
gun of 80 calibers, with a charge of 12.35 pounds of powder 
and a projectile weighing 28.66 pounds, there was obtained the 
extraordinary muzzle velocity of 3366 feet per second, while the 
maximum pressure was 18.91 tons per square inch. Longridge, 
an English authority, deprecates the lengthening of the gun, as 
it becomes too unwieldy, and he advocates utilizing the energy 
by strengthening the gun so it will endure greater pressures 
and then using larger charges. He points out that if this Canet 
gun were reduced to 45 calibers and strengthened we could 
obtain from it the same enormous muzzle velocity by increasing 
the charge to 134 pounds, though the pressure would rise to 
25 tons per square inch. 

“What the result will be where authorities of standing dis- 
agree is impossible to foresee, but the fact is demonstrated that 
the powder is now more highly developed than the gun, and that 
while seeking for smokelessness, we have secured a propellent 
which is capable of producing much higher velocities than gun- 
powder, with all the additional advantages of flat trajectory, in- 
creased danger area, greater accuracy and greater range, which 
follow as consequences.” 


Messrs. William Macnab and E. Ristori have carried out a long 
series of experiments with explosive compounds for the purpose 
of studying chemical reactions at high temperatures and pressures, 
and of elucidating certain thermal constants relating chiefly to the 
specific heat of gases under such conditions, and a portion of 
their results is published in the Proc. Roy. Soc., 56, 8-19; 1894, 
under the title of “ Researches on Modern Explosives.” 

For these experiments they have principally used nitro-gly- 
cerin, nitro-cellulose, and several combinations of these two 
bodies which are used for smokeless gunpowders, for the reason 
that such modern explosives offer the advantage of not only 
presenting comparatively simple chemical reactions, owing to the 
absence of solid residue, but also of enabling considerable varia- 
tions to be made in their composition so as to vary the propor- 
tions of the elements reacting. 

In this preliminary communication they propose chiefly to 
indicate the results obtained in the measurement of the heat 
evolved by explosion and of the quantity and composition of the 
gases produced by this metamorphosis. 
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They have also made considerable progress towards the deter- 
mination of the actual temperature of explosion, and have suc- 
ceeded in recording these high temperatures by photographic 
means, but these results are to be made the subject of another 
communication at an early date. 

The great secret of all these modern explosives seems to be 
that by suitable means they are made into a solid substance, thus 
avoiding any porosity, and it appears probable that by doing so 
even the most powerful explosive can be mastered, so that, burn- 
ing regularly from the surface, the rate of combusion can be 
controlled so as to avoid detonation. 

This constitutes the most striking feature of the modern smoke- 
less gunpowders, especially of those containing nitro-glycerin. 
If certain sized cubes, strips or cords of such powders are fired 
in a certain gun and the length of this gun does not allow of 
sufficient time during the travel of the shot for the explosive to 
be entirely consumed, the unburnt residue of the charge will be 
found to be of the same shape, whether cubes, strips or cords, 
only reduced in size; thus proving the most perfect surface com- 
bustion of these explosives. 

It is thus possible to determine accurately what quantity of 
explosive, and what surface of combustion for the same, will be 
required, in order to obtain certain results in a certain gun, thus 
avoiding waste of powder. 

The insensitiveness of modern smokeless powder was illus- 
trated on the occasion of a disastrous fire which occurred in 
May, 1890, at the factory of Avigliana, Italy, where large quan- 
tities of ballistite were manufactured. In one building twelve 
tons of this explosive were collected and various operations of 
manufacture were performed. By accident some of it took fire, 
.and the whole quantity was burnt in a few seconds. Though 
this powder was made of nitro-glycerin and nitro-cellulose, and 
though the amount was so large that had it been black powder 
it would have caused destruction for many miles around, still 
there was no explosion of any kind; none of the machinery 
was in any way damaged, and the wood was barely charred. 

The explosives used in these experiments can be divided into 
three classes: 

1. Those consisting of nitro-lignin or nitro-cellulose (not gela- 
tinized) mixed or impregnated with a suitable nitrate, and mixed 














STR ES EG IEE QP CTE PE eae 


614 NOTES ON THE LITERATURE OF EXPLOSIVES. 





with coloring matters and some other substances for the purpose 
of retarding the rate of combustion. 

2. Those consisting of purified nitro-lignin or nitro-cellulose 
gelatinized by a suitable process, and with or without the addition 
of nitro-benzene or other suitable nitrates. 

3. Those consisting of nitro-cellulose combined with nitro- 
glycerin, with the addition of aniline, camphor, vaseline, or other 
kindred substances. 

The experiments were carried out in two closed vessels of 
different dimensions and construction—a large one capable of 
standing high pressures and a small one for calorimetric work. 

The large one consists of a steel cylinder of great thickness, 
closed at both ends by conical screw-plugs. One plug is pro- 
vided with a crusher-gauge of the well known pattern, by which 
the compression of a small cylinder of copper serves to measure 
the pressure developed. The other plug is provided with an 
insulated conical core, by means of which an electric current can 
be passed for the purpose of firing the charge. A small hole on 
the side of the cylinder, bushed with iridium-platinum and closed 
by a coned screw-plug, serves to control the escape of the gases 
produced by the explosion. The capacity of the chamber was 
carefully measured and was found to be 247.6 cc. 

The small vessel is of the same pattern as used by Berthelot, 
and was made by Golaz, of Paris. It has given great satisfaction 
and is in excellent order, although it has been used for more 
than two hundred explosions. This bomb, which is made of 
mild steel and is cylindrical in shape, consists essentially of three 
parts—a bowl; a conical lid, which is accurately ground into the 
bowl; and a tightening cap, which screws on to the bowl over 
the lid. There is a small hole in the lid provided with a delivery 
tube, which can be opened and closed by means of a finely 
threaded conical plug. There is also an insulated platinum cone 
inserted from underneath in the lid, which admits of the charge 
in the bomb being fired by a platinum wire heated to redness by 
electricity. From the lid depend platinum supports which carry 
a platinum capsule, in which the explosive is placed and suspended 
in the middle of the chamber. The capacity of this bomb is 488 
cc., and the total weight, including a small stand, when ready for 
immersion in the calorimeter, is 5633.28 grams. 

The calorimeter is made of thin sheet brass, and a helicoidal 
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stirrer of the same metal (Berthelot’s pattern), driven by a small 
electromotor during the experiment, serves to thoroughly mix 
the water. The calorimeter stood in the center of an annular 
water-jacket covered with felt. The quantity of water used in the 
calorimeter each time was 2500 grams, and the equivalent in 
water of the bomb, stirrer and calorimeter, due allowance having 
been made for the different specific heats of the different metals, 
is 623.4 grams. 

The different thermometers employed were specially made by 
Casella, capable of being read to 0.005 of a degree centigrade, 
and the weights of their stems, bulbs and mercury were known. 

Various experiments were made in the large vessel, especially 
for the purpose of determining the pressure of the gases under 
different densities of charge. These trials were carried out in a 
field, the bomb being lowered into a hole in the ground before 
firing. Various difficulties were encountered, and in one experi- 
ment considerable damage was done by the heated gases effecting 
their escape at the moment of explosion and “ washing away ” 
part of the thread of one of the screw-plugs. 

With the density of loading of 4= 0.1, i. ¢., with a charge of 
24.76 grams, the average of the pressures measured was 6.3 tons 
per square inch; with density 4—o0.2 the pressure rose to 15 
tons, and with 4 = 0.3 the pressure increased to 25 tons. These 
results are very similar to those published by Sir A. Noble, F.R.S. 

With the small bomb were ascertained the amount of heat gene- 
rated by the explosion, the volume and composition of the per- 
manent gases resulting, and the quantity of aqueous vapor pro- 
duced. As most of the explosives contained no mineral matter 
beyond a trifling percentage of “ash,” it has been possible to 
analyze them in this way, the products of explosion when calcu- 
lated from the analysis and volume of permanent gas and aqueous 
vapor agreeing closely with the weight of matter in the bomb 
before firing. A few of the explosives left a carbonaceous or 
mineral residue, but these will be specially noticed further on in 
connection with the table of the results. 

The heat evolved was measured by placing the bomb contain- 
ing the charge of explosive in the calorimeter containing 2500 
grams of water, and it was arranged that the temperature of the 
air, the water-jacket, and the calorimeter closely approximated 
each other. The stirrer was set in motion, and the thermometer 
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in the calorimeter was read with a kathetometer. Observations 
of the temperatures were made every minute for the five minutes 
preceding the firing of the charge, and continued at intervals of 
a minute until the maximum was reached and for five minutes 
longer. The correction for loss of heat due to radiation of heat 
during the experiments amounted in general to about 0.01 of a 
degree. The increase in temperature varied from about 1° to 
24° C., according to the charge and explosive used. 

The gas generated by the explosion was passed through 
weighed drying tubes connected with the valve on the lid of the 
vessel, and then collected and measured in a calibrated glass 
cylinder over mercury. The reading of the barometer and ther- 
mometer was noted, and the volume reduced to 0° C. and 760 mm. 

The water was determined by immersing the bomb in a vessel 
containing boiling water. A three-way glass stop-cock inter- 
vened between the valve of the bomb and the drying tubes, and 
the other end of the drying apparatus was connected with a water 
vacuum pump. 

The other branch of the three-way tap was connected with a 
separate drying apparatus. When the water surrounding the 
bulb was boiling, by starting the vacuum pump the steam and 
water were drawn into the absorbing apparatus; after a good 
vacuum had been made in the bomb the three-way tap was turned 
so that dry air rushed in, then connection was made with the 
drying apparatus, the bomb again exhausted, and so on, alter- 
nately, until (as experience showed) all the water had been 
removed from the bomb and collected in the drying tubes, which 
were then weighed. The weights of water thus obtained were 
calculated for comparison into volumes of H,O gas at o° C. and 
760 mm. 

The analyses of gas were carried out in duplicate in Dittmar’s 
apparatus as improved by Lennox. 

In most of the experiments the bomb, previous to firing, was 
exhausted and the amount of residual pressure, varying from 24 
to 40 mm., noted on closing it. The amount of air corresponding 
to these pressures left in the bomb has the effect of increasing the 
heat generated by a small quantity amounting to five to seven 
calories. This quantity being within the limits of error of the 
calorimetric observation, no correction was made for the same, 
but the quantity of residual air was taken into account when 
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comparing the weights of the products found with the weight 
of the explosive used. Thus in Tables I and II the volumes of 
gas of the given composition and of aqueous vapor were obtained 
from the given weight of explosive increased by the weight of 
the air corresponding to the vacuum indicated. When firing in 
an exhausted bomb it was found necessary to have the explosive 
surrounding the firing wire in comparatively small pieces, in 
_ order to ensure ignition of the whole charge. 


TaBLE L—INDICATING THE QUANTITY OF HEAT, ALSO THE VOLUME AND 
ANALYSIS OF THE GAS DEVELOPED PER GRAM WITH DIFFERENT SPORT- 
ING AND MILITARY SMOKELESS POWDERS NuW IN USE. 
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Troisdorf,German) 943 700 195 895 | 187 | 47-9 | 08 | 17.4 | 15.2] 844 
Rificite, English.. 864 766 159 925 14.2 | 50.1 | 0.3 | 20.5 | 14.9 799 
BN, French ...... 833 738 168 go6 13.2 | 53-2 | oF | 19-4] 13.6 755 
Cordite, English 
manufacture... 1253 647 235 882 24.9 | 49.3; O07 | 14.8) 19.3 1105 
Ballistite, German 
cture....| 129% 59" 23r 822 33-1 | 35-4 | 05 10.1 | 20.9 1061 
Ballistite, Italian 
and Spanish 
manufacture....| 1317 s8t | 245 826 | 35-9 | 32-6 | o3 9.0 | 22.2 1083 
i 

















Table I gives the principal results obtained with the several 
gunpowders above mentioned, Tables II and III give the results 
obtained with samples of ballistite made with different propor- 
tions of the component parts, Table IV indicates the effect of 
firing different weights of the same explosive in a closed vessel 
from which the air has not been exhausted, and Table V gives the 
original elementary composition of several explosives compared 
with the products of combustion, both being represented as 
weights. 

With the exception of the results given in Table IV, all the 
others were obtained from the firing of 4 grams of the explosive. 
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In Tables I and II we have expressed the results of firing 
some powders now in use, as well as certain specially prepared 
powders, so as to show the quantity of heat and the volumes and 
analyses of the gases produced, and have in the column headed 
“ Coefficient of potential energy,” given figures which serve as a 
measure of comparison of the power of the several explosives, 
These figures are the products of the number of calories by the 
volumes of gas, the last three figures being suppressed in order to 
simplify the results. 

In the case of EC and SS a certain amount of mineral residue 
was left, but this was not determined. 


TABLE II.—INDICATING THE QUANTITY OF HEAT, ALSO THE VOLUME AND 
ANALYSIS OF THE GAS DEVELOPED PER GRAM WITH NITRO-GLYCERIN, 
NITRO-CELLULOSE, AND WITH SEVERAL DIFFERENT COMBINATIONS OF 
THESE Two EXPLOSIVES MADE AT ARDEER FAcTory. 





cu- 


£. 





Per cent. ion of per 
gases. 

Composition 
of explosive. 





Calories per 
Total volume 
gas cal 
lated ato® and 

| 760 mm. 
Coefficient of 
potential 
energy. 


gram. 


CO,.| CO. | CH,.) O.| H. | N, 


gas. 


| Permanent 
of 


| 
| 

















n 
230 
Pees 
39 
"T; 
» 
2% 
8 


63.0 | .. oe [4qO] .. 33-0 | 1224 


a 
= 
Me 
w 
st 
on 


A. Nitro-glycerin. 1652 


Nitro-cellulose 
B. (nitrogen = 13.30 | 1061 
per cent.) 


45-4 | o5 | .. | 149] 16.9] 929 


a 
a 
bo 

8 
oa 

oo 
| 

a 

8 

i 


50 per cent. (nitro- 
cellulose (N=12.24 
C. per cent.). . 1349 | 568 | 249 817 36.5 | 32-5] o2 | .. 8.4 | 22.4 | 1102 
50 per cent. nitro- 
glycerin. 


50 per cent. (nitro- 

cellulose (N = 13.3 
D. per cent.). 1410 | §50 | 247 797 41.8 | 27.5 ee oe 6.0 | 24.7 | 11% 

50 per cent. nitro- 

glycerin. 








80 pe cent. nitro- 
cellulose (N=12.24 

E. per cent.) 1062 | 675 | 226 gor 21.7) 45:4] O2 | -. | 15:7) 37-0 | 957 
20 per cent. nitro- 
glycerin. | 


So per cent. nitro- | 
cellulose (N=13.30 

F. per cent.). 1159 | 637 | 227 864 | 26.6| 40.8] ox | .. | 12.0 
20 per cent. nitro- | 
glycerin. | 

} 











20.5 | 1008 
| 


35 per cent. nitro- 
cellulose (N=13.30 | 
G per cent.). 1280 | 627 | 236 863 | 26.7 | 398] o5 | .. | 12.8 | 20.2 
Sees nate. | 
per cent, nitro- 


glycerin. i 


1105 
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Tasie IIl.—SHOWING THE HEAT DEVELOPED BY EXPLOSIVES CONTAINING 
NITRO-GLYCERIN AND NITRO-CELLULOSE IN DIFFERENT PROPORTIONS. 





























Composition of Explosives. 
Calories 
per gram. 

Nitro-cellulose (N = 13.3 per cent.). Nitro-glycerin. 
100 per cent, (dry pulp). ° 1061 
100“ “ (gelatinized). ro) 922 
—— 10 per cent. 1044 
80 se “ 20 * “ i 59 
regina — 1267 
60 “ “ 40 “ “ 1347 
50 ia] “ 50 “ oe 1410 
40 se “ 60 “sé “ 14€7 
°o sé “ | 100 ‘* “ 1652 

Nitro-cellulose (N = 12.24 per cent.). Nitro-glycerin. 
80 per cent. 20 per cent. 1062 
60 * “ | 40 “ “ 1288 
5° “ “ | 50 “ a) 1349 
40 “ “ 60 “ “ 1405 

Nitro-cellulose (N = 13.3 percent.) Vaseline, Nitro-glycerin. 
55 per cent. 5 per cent. | 40 per cent. 1134 
35 “ “ 5 “ “ | 60 “* “ 1280 





Troisdorf leaves a slight, and Rifleite and BN a considerable, 
carbonaceous residue, part of it adhering so tenaciously to the 
bomb that an exact determination was not made. 

In the other experiments recorded in Tables I and II the degree 
of accuracy of the results may be gauged by the fact that the 
average weight of the products of explosion, calculated from the 
results found, amounts to 99.7 per cent. of the weight of the 
explosive fired, the extreme limits being 100.5 and 98.9 per cent. 

In Table II the comparison of the pairs of results from explo- 
sives made with lower and more highly nitrated nitro-cellulose 
shows that the use of the highly nitrated cellulose increases the 
quantity of heat developed and diminishes the volume of gas. 
The composition of the permanent gases is also altered, as might 
be expected, there being an increase in carbon dioxide and 
decrease in carbon monoxide and hydrogen. 

The similarity in the volumes of gas produced and the compo- 
sition of the permanent gases in the case of experiments F and G 
is worthy of note when the great difference in the original com- 
ponent ingredients of the explosives is borne in mind. 
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Table III shows clearly the increase of heat due to increased 
percentage of nitro-glycerin, as well as the difference of heat 
evolved from explosives containing nitro-cellulose of different 
degrees of nitration. 

The diminution in quantity of heat (about 200 calories) which 
the replacement of 5 per cent. of nitro-cellulose by vaseline makes 
is also very striking. 

Table IV shows the part played by the oxygen of the air in the 
bomb; when a smaller proportion of explosive {n comparison with 
the air is present the combustion is more complete, and the heat 
evolved is greater, and the composition of the gases is correspond- 
ingly modified. 


TABLE I1V.—SHOWING THE HEAT DEVELOPED AND THE ANALYSIS OF THE 
PERMANENT GAS PRODUCED IN A CLOSED VESSEL FROM WHICH THE AIR 
HAS NOT BEEN EXHAUSTED—THE EXPLOSIVE BEING IN EVERY CASE 
BALLISTITE OF ITALIAN MANUFACTURE. 




















Analysis of the permanent gas. 
Charge. Calories Se 

ol, Se | H. | N. 

B GTOMS cccccccccccccccccccccccccces 1587 37.0 | 17.6 | 3-2 | 42.2 
GM lcewccccccecccccevcesecesccs 1485 36.4 | 22.0] 4.6 | 37.0 
i - epbdetvesddanadeeneess senses 1446 36.2 | 24.6 | 6.1 | 331 
BR @  bewcereccccece ibs oer eebadeos 1415 36.2 | 26.0 | 7.2 | 30.6 
GH  ecccccccccccscccccccccecces 1380 36-3 | 27.0] 7.9 | 28.6 














Traces of CH, were found, but in this series of experiments the quantity 
of this gas was not determined. 


Table V, the elementary composition of some of the explosives, 
along with the percentage composition of the products of explo 
sion by weight, is given. 
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TaBLe V.—SHOWING THE ORIGINAL COMPOSITION AND METAMORPHOSIS 
or NITRO-CELLULOSE, NITRO-GLYCERIN, AND OF SEVERAL GUNPOWDERS 
MADE BY COMBINATIONS OF THESE Two EXPLOSIVES. 





Per cent. composition 


| 


by weight. | 





Per cent. products of combustion by weight. 





Nature and descrip- 
tion of explosives. 





Nitro-glycerin. 


> 


Nitro-cellulose 
* (nitrogen = 13.3). | 


per cent. nitro- 
pot as (N= 
C. 12-24 per cent.). 
§° per cent. nitro- 
glycerin. 


Vad cent. nitro 
cellulose (N=13.30 
. per cent.). 
50 per cent, nitro- 
glycerin. 


80 per cent. nitro- 
cellulose (N=12.24) 
per cent.). 

20 per cent, nitro-| 
glycerin. 


80 per cent. aime} 
cellulose (N=13.30 
F. per cent.). P 
20 per cent. nitro-| 
glycerin. 


20.47 





| 24.37 


23.11 


35 per cent. nitro-| 
cellulose (N==13.30, 
G, Percent. ) 
° pPer cent.vaseline| 
per cent. nitro- 
glycerin, 


Cordite, English 
manufacture. 


Ballistite, Italian 
K. and Spanish manu. 
facture. 


|}22.2 


| 
| 22.91 
| 





lev.ts 60.67 


21.47 





Carbonic 
acid, CO,. 


Oxygen, 
| 
gen, H 


tJ 
= * 








- 
co 
) 

wn 

r 
an 


63.0 2.3 


fi 
4 


57-68 | 2.73 | 13.6 | 29.27 


| 


2.67 | 15.58 | 41-0 


61.23 | 2.49 16.35 | 45-3 


58.98 | 2.98 | 14.0 | 28.9 





iat betes 


15.46 | 
| 


2.88 


| 
15.19 





57.72 2.95 31.76 


60.83 2.68 | 15.80 || 41.11 











Carbonic 
oxide,CO. 





38.4 


32.6 


31.3 


32.68 


23-76 





| Marsh 
gas, CH,. 


0.05 


0.32 


Q.12 





0.04 | 


2 | Oxygen, 
| Hydro- 
gen, H 


2.3 


0.7 


°.7 





0.86 








~ 
od 
& 


Nitrogen, 
No 
e Water, 
“a H,0. 


16.30 


e 
a 


15.58 | 20.01 


16.35 


15.84 


15.46 


15.19 


15.8 | 19.69 








The composition of the samples has been calculated from the 


oe bomb ” 


analyses; as an example, one of the explosives and its 


decomposition may be represented approximately by the follow- 


ing equation. 


They have assumed the nitro-cellulose to consist of a mixture 
of di- and tri-nitro-cellulose in proportion corresponding to the 
nitrogen as found by analysis. 
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The equation for experiment C may be taken as follows: 


50 per cent. 50 per cent. nitro-cellulose 
nitro-glycerin. (N=12.3 per cent.). 








6 [C,H, (NO,),] + 2[C,H, (NO,),0,] + 3 [CeH, (NO,),0;]= 
25CO, + 23CO + 8H + 30N + 30H,0. 
The composition of this explosive, calculated from the fore- 
going formula and found by analysis, is as follows: 








FORMULA. ANALYSIS. 
Cc 21.2 21.15 
O 60.8 60.67 
H 2.5 2.67 
N 15.5 15.58 
100.0 100.07 


These are some of the principal features noticeable in a pre- 
liminary survey of these experiments. They are continuing their 
investigations on the lines indicated in the paper, and are especi- 
ally endeavoring to measure the actual temperature of explosion 
under varying conditions, and it is hoped that the result obtained 
will throw some light on the chemical and physical properties of 
many gases at high temperatures and under considerable pres- 
sures, and, at the same time, be useful in the practical application 
of explosives. 


The “ Researches on Explosives,” on which Capt. A. Noble and 
Sir F. Abel have been engaged for very many years, have had 
their scope so altered and extended by the rapid advances which 
have been made in the science of explosives that they have been 
unable to lay before the Society the results of the many hundreds 
of experiments carried out under varied conditions. They have 
been desirous of clearing up some difficulties which have pre- 
sented themselves with certain modern explosives when dealing 
with high densities and pressures, but the necessary investiga- 
tions have occupied so much time that Capt. Noble has issued a 
preliminary note in the Proceedings Royal Society, 56, 205-221; 
1894, trusting before long to be able to submit a more complete 
memoir. 

A portion of their reasearches includes investigations into the 
transformation and ballistic properties of powders varying greatly 
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in composition, but of which potassium nitrate is the chief con- 
stituent. In this preliminary note it is proposed to refer to 
powders of this description chiefly for purposes of comparison, 
and to devote attention principally to gun-cotton and to those 
modern explosives of which gun-cotton forms a principal ingre- 
dient. 

In determining the transformation experienced during explo- 
sion, the same arrangements for firing the explosive and collect- 
ing the gases were followed as are described in their earlier re- 
searches,* and the gases themselves were, after being sealed, 
analyzed either under the personal superintendence of Sir F. Abel 
or of Prof. Dewar. 

The heat developed by explosion and the quantity of perma- 
nent gases generated were also determined, as described in their 
researches, but the amount of water formed plays so important a 
part in the transformation that special means were adopted in 
order to obtain this product with exactness. 

The arrangement employed was as follows: After the explosion 
the gases formed were allowed to escape through two U tubes 
filled with pumice stone and concentrated sulphuric acid; when 
the gases had all escaped the explosion cylinder was opened and 
the water deposited at the bottom of the cylinder was collected 
in a sponge, placed in a closed glass vessel and weighed. The 
cylinder was then nearly closed and heated, and a measured quan- 
tity of air was, by means of an aspirator, drawn slowly through 
the U tubes till the cylinder was perfectly dry. This was easily 
ascertained by observing when moisture was no longer deposited 
on a cooled glass tube through which the air passed. 

The U tubes were then carefully weighed, the amount of 
moisture absorbed determined and added to the quantity of water 
directly collected. The aqueous vapor in the air employed for 
drying was, for each experiment, determined and deducted from 
the gross amount. 

Numerous experiments were made to ascertain the relation of 
the tension of the various explosives employed, to the gravimetric 
density of the charge when fired in a close vessel, but this subject 
is too large to be treated of in a preliminary note, and besides 


*Phil. Trans., 165, 61. 








Pre. 


<=) eS. wa ee ee TE 
ROTA. PT PELE 









SSG Va. STS SFR Ses Bay” 








= - > oP igs. 21 = . = = 
SS ; siege, ~ oe 
ae OSS Se 


a ae 





624 NOTES ON THE LITERATURE OF EXPLOSIVES. 


approximate values have already been published* for several 
of the explosives with which they have experimented. 

With certain explosives the possibility or probability of deto 
nation was very carefully investigated. In some cases the explo- 
sive was merely placed in the explosion vessel in close proximity 
to a charge of mercuric fulminate, by which it was fired, but the 
most satisfactory method was to place the charge in a small shell 
packed as tightly as possible, the shell then being placed in a 
large explosion vessel and fired by means of mercuric fulminate, 
The tension in the small shell at the moment of fracture and the 
tension in the large explosion vessel were in each experiment 
carefully measured. 

Capt. Noble does not consider the presence of a high pressure 
with any explosive as necessarily denoting detonation. Both 
cordite and gun-cotton have developed enormous pressures, close 
upon 100 tons per square inch (about 15,000 atmospheres), but 
he has not succeeded in detonating the former explosive, while 
gun-cotton can be detonated with the utmost ease. It is obvious 
that if we suppose a small charge fired in a vessel impervious to 
heat, the rapidity or slowness of combustion will make no differ- 
ence in the developed pressure, and that pressure will be the high- 
est of which the explosive is capable, regard being of course had 
to the density of the charge. A small charge is supposed, be- 
cause if a large charge were in question and explosion took 
place with extreme rapidity, the nascent gases may give rise to 
such whirlwinds of pressure that any means we may have of 
registering the tension will show pressures very much higher 
than would be registered were the gases, at the same temperature, 
in a state of quiescence. Innumerable proofs have been had of 
this action, but it is evident that in a very small charge the nascent 
gases will have much less energy than in the case of a large charge 
occupying a considerable space. 

The great increase in the magnitude of the charges fired from 
modern guns has rendered the question of erosion one of great 
importance. Few, who have not had actual experience, have any 
idea how rapidly with very large charges the surface of the bore 
is removed. Great attention has therefore been paid to this point, 
both in regard to the erosive power of different explosives and in 


* Noble, /nternal Ballistics, 33; 1892, and Proc. Roy. Soc., 52, 128. 
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regard to the capacity of different materials (chiefly different 
natures of steel) to resist the erosive action. The method adopted 
consisted in allowing large charges to escape through a small 
vent. The amount of the metal removed by the passage of the 
products of explosion, which amount was determined by calibra- 
tion, was taken as a measure of the erosive power of the explosive. 

Experiments were also made to determine the rate at which 
the products of explosion part with their heat to the surrounding 
envelope, the products of explosion being altogether confined. 

Turning now to ballistic results, the energies which the new 
explosives are capable of developing, and the high pressures at 
which the resulting gases are discharged from the muzzle of the 
gun, render length of bore of increased importance. With the 
object of ascertaining with more precision the advantages to be 
gained by length, the firm to which Captain Noble belongs has 
experimented with a 6-inch gun of 100 calibers in length. In 
these experiments the velocity and energy generated has not 
only been measured at the muzzle, but the velocity and the 
pressure producing this velocity have been obtained for every 
point of the bore, consequently the loss of velocity and energy 
due to any particular shortening of the bore can be at once 
deduced. These results have been obtained by measuring the 
velocities every round at sixteen points in the bore and at the 
muzzle. These data enable a velocity curve to be laid down, 
while from this curve the corresponding pressure curve can be 
calculated. The maximum chamber pressure obtained by these 
means is corroborated by simultaneous observations taken with 
crusher gauges, and the internal ballistics of various explosives 
have thus been completely determined. 

Commencing with gun-cotton, with which a very large number 
of analyses were made, with the view of determining whether 
there was any material difference in the decomposition dependent 
upon the pressure under which it was exploded, two descriptions 
were employed: one in the form of hank or strand, and the other 
in the form of compressed pellets. Both natures were approxi- 
mately of the same composition, of Waltham Abbey manufacture, 
containing in a dried sample about 4.4 per cent. of soluble cotton 
and 95.6 per cent. of insoluble. As used, it contained about 2.25 
per cent. of moisture. 

The following were the results of the analyses of the permanent 
gases. They are placed in five series, viz.: First, analyses show- 
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ing the decomposition of the strand or hank gun-cotton; second, 
analyses showing the decomposition of pellet gun-cotton; third 
and fourth, examples of the decomposition of strand and pellet 
gun-cotton when exploded by means of mercuric fulminate; and 
fifth, a series showing the decomposition experienced by pellet 
gun-cotton saturated with from 25 to 30 per cent. of water, and 
detonated by means of a primer of dry gun-cotton and mercuric 
fulminate. 

In Tables I and II the marked manner in which the carbon 
dioxide increases with the pressure, and which has been hereto- 
fore noted for gunpowder, is again exhibited. It will be observed 
that in Table I the volumes of carbon dioxide and carbon mon- 
oxide are nearly exactly reversed; again, considering that the 
composition of the pellet and strand gun-cotton is practically the 
same, the distinct difference between the proportions of these 
products in the two series is sufficiently remarkable. It not 
improbably is connected with the rapidity of combustion of the 
two samples. Another striking peculiarity is the manner in 
which CO, is increased (as exhibited in Table V) when saturated 
pellet cotton is detonated. 


I.—RESULTS IN VOLUMES OF THE ANALYSES OF THE PERMANENT GASES 
GENERATED BY THE EXPLOSION OF SrRAND GUN-COTTON, ARRANGED 
ACCORDING TO ASCENDING PRESSURES. 









































Tons per square inch. 

Under pressure of gas.| ~ ’ o> ' 

1.5 | 2.5 | 8.0 | 8.0 | 12,0} 12.3 | 18.0 20.0 | 45.07 | 48 “ 
COg (vols.)......++++ 9 | 29.62 | 30.95 | gs 00 | 32.23 | 32.70 | 33.63 | 33.01 | 34.70 | 34-77 | 36.18 
GO _™ ncecccccess 35-03 | be 27 | 32.76 | 30 65 31.36 | 31 20 | 30.32 | 28.60 | 28.66 | 27 57 
H OP ceccocccces 19.68 | oid 17.13 | 19.10 | 18. 80 | 20.38 19.23 | 17.99 | 18.25 | 16.56 rnat | 1696 
N maT TTT TTT Te 16.85 | | 18.18 | 17.20 | 16.90 | 16.43 16.25 | 16.23 16.60 | 16.83 | 16.05 16.15 
CHE, © lc cccccccce 0.32 | 0.04 | 048 0.54 | o3t| © 46! 0.95 1.82 | 3.31 | 3.04| 3-34 

















II.—SImmMILAR ANALYSES OF PELLET GUN-COTTON. 












































Tons per square inch. 

Under pressure of gas. cai “y y, 
1.0 1.5 6.5 | 11.0] 14.0] 15.0 | 17.0] 17.0 | 25.0 | 300 
— -| — 
COzg (wols.). 0s cccccccccess 21.50 | 95.03 | 25.61 | 26.68 | 27.41 | 25.75 | 28.54 | 28.39 | 28.24 | 28.88 
CO © cevccccsceccosecs 39-70 | 36.85 | 39-52 | 36.97 | 37.23 | 38.00 | 35.52 | 36.41 | 34.94 | 35°54 
H a TTTTT TTT TTT TT 22.83 | 21.00 | 18.80 | 19.59 | 19-37 | 19-71 | 18-47 | 19.64 | 20,30 | 20.50 
N TTITE TT TTT eT TTT et 15.58 | 15.88 | 15.97 | 15.91 | 15.35 | 15.26 | 16.08 | 14.90 15.59 | 14-98 

Cg ©  cccccccvecccccoes 0.39] 1.24] O12] 0.85 | 0.64) 1.98] 1.39] 0.66 0.93 
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[I.—RgsULTs OF THE ANALYSES OF STRAND GUN-COTTON WHEN FIRED IN 
A CLOSE VESSEL BY DETONATION. 


Pressure®* per sq. inch, 





ES Ae eee 19.21 29.08 
ea tstetesssvesks 41.25 32.88 
H ~ ¢6ecreaes tenes 23.07 20.14 
N  ~eegeedeesenes 16.21 17.50 
a sepbereeteeses 0.26 0.75 


IV.—SIMILAR RESULTS FOR PELLET GUN-COTTON. 


Pressure per sq. inch. 





c — 


OD. (rela). .......0.005; 25.76 26.50 
a cevcnereaneden 39.34 37.48 
H tS Raleeagueeoete 18.71 20.97 
N MW  peeseecen seein 16.19 15.05 
a csveveseecunes nil nil 


V.—RESULTS OF ANALYSES OF SATURATED PELLET GUN-COTTON FIRED IN 
A CLOSE VESSEL BY DETONATION. 


Pressure per sq. inch. 





Under rotons. 10.5 tons. 16 tons. 16.5 tons. 
CO, (vols.)..... 32.14 33.25 32.93 35.60 
ee weed 27.04 25.90 27.25 23.43 
H eaene 26.80 26.53 25.76 24.22 
N » ae 13.83 14.32 14.06 15.25 
an «~-ehans 0.19 nil nil 1.50 


Such are the average analyses of the permanent gases gene- 
trated by the decomposition of gun-cotton under the various 
conditions described, and it will be evident from these analyses 
that the volumes of the permanent gases may be expected to 
differ to some very appreciable extent, depending both upon the 
density under which it is exploded and also upon the mode of 
explosion. He has found it most convenient to explede the 
charges, the permanent gases from which were to be measured, 
under a pressure of about 10 tons per square inch (1524 atmo- 
spheres), and, under these circumstances, the average of several 
very accordant determinations gave, at o° C. and 760 mm. of 
mercury, 689 cc. per gram of strand gun-cotton and 725 cc. per 
gram of pellet gun-cotton. 


*The pressures given are those due to the gravimetric density of the 
ge. 
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At the temperature of explosion the whole of the water formed 
is in the gaseous state. It is therefore necessary, in order to 
obtain the total gaseous volume, to add to the above volumes of 
permanent gases the equivalent volume of aqueous vapor at the 
temperature and pressure stated. Now the quantity of water 
formed by the explosion of 129.6 grams of gun-cotton was found 
to be 16.985 grams; hence 1 gram of gun-cotton generated 0.1311 
gram of water, equivalent to 162.6 cc. of aqueous vapor, and the 
total volume of gaseous matter at the temperature and pressure 
stated is for strand gun-cotton 852.2 cc. per gram, for pellet 
887.6 cc. 

The heat measured reached, with strand gun-cotton, 1068 
gram-units water fluid, or 988 gram-units water gaseous, while 
with pellet gun-cotton these figures were 1037 or 957 gram-units 
respectively. Pellet gun-cotton made at Stowmarket generated 
738 cc. of permanent gas and 994 units of heat per gram, while 
dinitro-cellulose containing 12.8 per cent. of nitrogen generated 
748 cc. of gas and 977 units of heat, the water in both cases 
being fluid. 

Gun-cotton, both pellet and strand, were detonated by means 
of mercuric fulminate with ease and certainty. The effect of 
employing this means of ignition in a close vessel is very striking, 
and the indications of intense heat are much more apparent 
than when the charge is fired in the ordinary way. This effect 
is probably partly due to an actual higher temperature, caused 
by the greater rapidity of combustion. This extreme heat is 
clearly indicated by the surfaces of the internal crusher gauges 
becoming covered with innumerable small cracks and by thin 
lamin occasionally flaking off exposed surfaces; but- perhaps 
the most striking proof of the violence of this detonation is shown 
by its action on a cast-iron shell fired as described; where no 
detonation takes place the shell is broken into fragments of 
various sizes, such as are familiar to all acquainted with the 
bursting of shell; but when detonation, with gun-cotton for ex- 
ample, takes place the whole shell is reduced to very minute 
fragments, and, what is more remarkable, two-thirds of the total 
weight are generally in the form of small peas and of the finest 
dust. 

The ease with which gun-cotton can be detonated renders it 
unsuitable for use as a propulsive agent unless this property be 
in some way neutralized. He has, therefore, made but few 
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experiments in this direction, and will not further allude to them 
in this note, as more suitable explosives, explosives also of which 
gun-cotton is a principal component, have been elaborated, and 
these not only possess to the full the high ballistic properties of 
gun-cotton, but are more or less free from the tendency to 
detonate, which, however useful it may be in other directions, is 
a fatal objection to the employment of gun-cotton for propelling 
purposes. 

Turning now to cordite; cordite consists, as is well known, of 
nitro-glycerin and gun-cotton as its main ingredients. As now 
made it contains 37 per cent. of gun-cotton (trinitro-cellulose 
with a small proportion of soluble gun-cotton), 58 per cent. of 
nitro-glycerin, and 5 per cent. of vaselin. On account of the 
importance of this explosive, he has made numerous experiments, 
both with large and small charges, to determine the relation of 
the tension to the density of the charge. Up to densities of 0.55 
the relation may be considered to be very approximately deter- 
mined; above that density, although many determinations have 
been made, these determinations have shown such wide varia- 
tions that they cannot, until certain discrepancies are explained, 
be assumed as at all accurate. 

The average results of some of the analyses of the permanent 
gases are given below. The first four analyses were made from 
experiments with the earlier samples of cordite when tannin 
formed an ingredient of cordite. They are not, therefore, strictly 
comparable with the later analyses. There appears also to be a 
difference in the transformation, slight but decided, which the 
same cordite experiences, dependent upon the diameter of the 
cord, and this difference is shown at once in the analyses, in the 
volume of permanent gases, in the heat developed, and, I think, 
in the amount of aqueous vapor formed. 

The following are some of the analyses: 

TABLE VI. 


Pressure per square inch. 





0.048 Cordite. 0.255 Cordite. 





—=_ & == 


2.5tons. 6tons. rotons. 14 toms, 10tons. tons. rrtoms, 14 tons. 
CO, ..29.9 30.4 32.0 31.6 27.0 284 23.9 26.3 
CO ...28.3 30.7 32.9 32.1 34.2 33.8 37.2 35.8 
| ae 19.3 20.0 18.0 21.6 26.9 24.4 28.4 26.1 
Mladis« 22.5 189 17.1 14.8 12.0 13.4 104 118 
CH, traces. 
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In the whole of these analyses the water formed by the explo- 
sion smelt strongly of ammonia. 

The quantity of permanent gases measured, under the same 
conditions as in the case of gun-cotton, was found to be, for the 
earlier cordite, 655 vols.; for the present service cordite, 0.255 
in. in diameter, 692 vols., and for that 0.048 in. in diameter, 698 
vols. In the two latter samples the aqueous vapor was deter- 
mined, and was found to amount to 20.257 grams for the 0.255-in, 
cordite and to 20.126 grams for the 0.048-in. cordite; or, stating 
the result per gram, these figures are respectively equivalent to 
0.1563 gram or 194 cc. aqueous vapor, and to 0.1553 gram or 
192.5 cc. per gram of cordite. Hence the total gaseous products 
generated by the explosion of cordite amount per gram to 886 cc, 
for the 0.255-in. cordite and to 890.5 cc. for the 0.048-in. cordite, 
the volumes being of course taken at o° C. and 760 mm. atmo- 
spheric pressure. 

The heat generated was found to be: for the earlier cordite, 
1214 gram-units water fluid; for the service 0.255-in. cordite, 
1284 gram-units water fluid or 1189 units water gaseous; for the 
service 0.048-in. cordite, 1272 units water fluid or 1178 units 
water gaseous. 

From his very numerous experiments on erosion he arrives 
at the conclusion that the principal factors determining its amount 
are: (1) the actual temperature of the products of combustion, 
(2) the motion of these products. But little erosive effect {s pro- 
duced, even by the most erosive powders, in close vessels, or in 
those portions of the chambers of guns where the motion of the 
gas is feeble or nil; but the case is widely different where there 
is rapid motion of the gases at high densities. It is not difficult 
absolutely to retain without leakage the products of explosions 
at very high pressures, but if there be any appreciable escape 
before the gases are cooled they instantly cut a way for them- 
selves with astonishing rapidity, totally destroying the surfaces 
over or through which they pass. Among all the explosives with 
which I have experimented I have found that where the heat 
developed is low the erosive effect is also low. 

The most erosive of ordinary powders is the brown prismatic 
powder, which, on account of other properties, is used for the 
battering charges of heavy guns. The erosive effect of cordite, 
if considered in relation to the energy generated by the two 
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explosives, is very slightly greater than that of brown prismatic, 
but very much higher effects can, if it be so desired, be obtained 
with cordite, and, if the highest energy be demanded, the erosion 
will be proportionately greater. There is, however, one curious 
and satisfactory peculiarity connected with erosion by cordite. 
Erosion produced by the ordinary gunpowder has the most 
singular effect on the metal of the gun, eating out large holes and 
forming long rough grooves, resembling a ploughed field in 
miniature, and these grooves have, moreover, the unpleasant habit 
of being very apt to develop cracks; but with cordite the erosion 
is of a very different character. The eddy holes and long grooves 
are absent, and the erosion appears to consist in a simple washing 
away of the surface of the steel barrel. 

Cordite does not detonate; at least, although he has made far 
more experiments on detonation with this explosive than with any 
other, he has never succeeded in detonating it. With an explo- 
sive like cordite, capable of developing enormous pressures, it is 
of course easy, if the cordite be finely comminuted, to develop 
very high tensions, but a high pressure does not necessarily 
imply detonation. 

The rapidity with which cordite gases lose their temperature, 
and consequently their pressure, by communication of their heat 
to their surrounding envelope is very striking. Exploding a 
charge of about 1} Ibs. of cordite in a close vessel at a tension 
ofa little over 6 tons on the square inch, or say 1000 atmospheres, 
he has found that the pressure of 6 tons per square inch was 
again reached in 0.07 sec. after explosion, of 5 tons in 0.171 sec., 
of 4 tons in 0.731 sec., of 3 tons in 1.764 secs., of 2 tons in 
3.523 secs., and of I ton in 7.08 secs. The loss of pressure after 
I ton per square inch was reached was of course slow, but the 
figures given are closely approximated to in two subsequent 
experiments. With ordinary gunpowder the reduction of pres- 
sure was very much slower, as was to be expected, on account of 
the charge being much larger; on account, also, of the tempera- 
ture of explosion being much lower. These experiments are 
now being continued with larger charges and higher pressures. 

It only remains to give particulars as to ballistics, that is as 
to the velocities and energies realisable by cordite in the bore 
of a gun, but these will be most conveniently given with similar 
details regarding other explosives. 
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The ballistite used has, like cordite, been changed in composi- 
tion since the commencement of the experiments. The sample 
used for his earlier experiments was nearly exactly composed of 
50 per cent. of dinitro-cellulose (collodion cotton) and 50 per 
cent. of nitro-glycerin. The cubes were coated with graphite, 
and the nitro-cellulose was wholly soluble in ether-alcohol. The 
second sample was nominally composed of 60 per cent. of nitro- 
cellulose and 40 per cent. of nitro-glycerin. The proximate 
analysis gave— 


PEED oc ncccsccccceccavensetes 41.62 
DEED c.ccicccdacocccocsesceses 59.05 


and, as before, the whole of the nitro-cellulose was soluble in 
ether-alcohol. 

The earlier sample gave the following permanent gases under 
pressures of six and twelve tons per square inch respectively: 


Mn) datnenu seeueeee doe as 37-3 38.49 
ME Gntveee debe endvsaeana 27.8 28.35 
De ghbetecbes doececdeceses 19.1 19.83 
DT Seehastinsesssysabecess 15.8 13.32 
hs tonstkiéhscekenhs¢-4 traces 


One gram of this ballistite gives rise to 610 cc. of permanent 
gases, and to 0.1588 gram of aqueous vapor corresponding to 
197 cc. at o° C. and 760 mm. 

Hence the total volume of gas is 807 cc., and the heat generated 
by the explosion is 1.365 gram-units (water fluid), 1.269 gram- 
units (water gaseous). 

Although he has not made nearly so many experiments on 
detonation with ballistite as with cordite, those he has made with 
the earlier samples (50 per cent. gun-cotton and 50 per cent. 
nitro-glycerin) neither detonated nor showed any tendency to, 
but a sample of ballistite consisting of 60 per cent. gun-cotton 
and 40 per cent. nitro-glycerin, in 0.2-in. cubes, detonated with 
great violence on two occasions, though he is unable, without 
further experience, to say whether this result was due to the 
change in the composition of the ballistite or to defective manu 
facture. 

The erosive action of ballistite is, as might perhaps be antici 
pated from the higher heat developed, greater than with cordite, 
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but the remarks made with respect to the action of cordite apply 
also to ballistite. 

The French B. N. powder consists of nitro-cellulose partially 
gelatinized and mixed with tannin, with barium and potassium 
nitrates. When exploded under a pressure of six tons per square 
inch the permanent gases were found to consist of— 


DE deesdccdhanesonedascanbccees 28.1 vols. 
Dl hohe teen ed eneks ocercemhneeten , YY ie 
a eerey Cer cere ee 21.9 “ 
PTT y Tere Tee 168 “ 
RESET TOTT TTT CT TTT TTT Te 08 “ 


These permanent gases occupied at the usual temperature and 
pressure a volume of 616 cc.; the aqueous vapor formed occupied 
in addition 206 cc., so that the total gaseous volume was 822 cc. 
The heat generated was 1003 gram-units (water fluid), or go2 
gram-units (water gaseous); the ballistics obtained with this 
powder are given along with those furnished by other explosives. 

The results of the firing trials are exhibited by three plates. 
Fig. 1 shows the velocities of seven different explosives from the 
commencement of motion to the muzzle of the gun; the position 
of the points at which the velocity is determined is shown, and 
on the lowest and highest curves the observed velocities are 
marked where it is possible to do so without confusing the dia- 
gram. Lines are drawn to indicate the velocities that are 
obtained with the lengths of 40, 50, 75, and 100 calibers. 

Fig. 2 shows the pressures by which the velocities of Fig. 1 
were obtained. The areas of these curves represent the energies 
realized, and the lines intersecting the curves indicate the pres- 
sures at which the gases are discharged from the muzzle for 
lengths of 40, 50, 75, and 100 calibers respectively. The chamber 
pressures indicated by crusher gauges are also shown in Fig. 2, 
and it is to be observed that the two modes of determining the 
maximum pressure are in general in close accordance. It will 
further be observed that with the slow-burning powders the 
chronoscopic maximum pressures are somewhat, though not 
greatly higher than are those indicated by the crusher gauges. 
This observation is not new.* It was noted in the long series of 


* Noble and Abel, Phil. Trans., 165, 110. 
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experiments with black powders carried on by the Committee of 
Explosives. The result is widely different where an explosive 
powder or a quickly-burning powder, such as R. L. G.,, giving 
rise to wave pressure is employed; the crusher gauge in such 
cases* gives considerably and frequently very greatly higher 
pressures, and this peculiarity is illustrated in the curve from 
R. L. G. in Fig. 2. 

The results given in Fig. 1 have to be considered in relation 
to the facts disclosed in Fig. 2. Thus it will be noted that the 
velocities and energies realized by 22 lbs. of 0.35-in. cordite and 
20 Ibs. of 0.3-in. cordite are practically the same, but reference 
to Fig. 2 shows that with the 0.3-in. cordite this velocity and 
energy has been obtained at the cost of nearly 30 per cent. higher 
maximum pressure. A similar remark may be made in regard 
to the French B. N. powder if compared with the ballistite. Its 
velocity and energy are obtained at a high cost of maximum 
pressure, and it is interesting to note how the velocity curve of 
B. N., which for the first four feet of motion shows a velocity 
higher than that of any other explosive, successively crosses 
other curves, and gives at the muzzle a velocity of 500 f. s. under 
that of cordite. 

The velocities and energies at the principal points indicated in 
Figs. 1 and 2 are summarized in the annexed table, which shows 
for each nature of explosive the advantage in velocity and energy 
to be gained by a corresponding lengthening of the gun. 

Fig. 3 offers an interesting illustration of a point elsewhere 
adverted to. Cordite and ballistite leave no deposit in the bore. 
Round 1 with R. L. G. was fired with a clean bore. The differ- 
ence in velocity between round 1 with a clean bore and rounds 
2 and 3 with powder deposit in the chase is very clearly marked, 
and it is shown that in this instance the effect of the foul bore 
is only distinctly evident when the length exceeds 40 calibers. 
From 40 calibers onwards the loss of velocity due to a bore et 
crusted with deposit is very distinctly shown. 


* Compare Noble and Abel, loc. cit., p. 109. 
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TABLE SHOWING THE VELOCITIES AND ENERGIES REALIZED IN A 6/’ GUN 
WITH THE UNDERMENTIONKD EXPLOSIVEs. 








! | 
Length of bore, | Length of bore, | Length of bore, | Length of bore, 








40 calibers. 50 calibers. 75 calibers. 100 calibers. 
Nature of explosive and - as, ee} 
weight of charge. _ -_ ] iw | ma 
1 Energy. al | Energy. — mee 1? Energy. 
| 


ity. 











| 
Cordite, 0.4” dia., 27.5 Ibs.| 2794 | 5413 | 2940 | 5904 | 3166 6950 | 3284 | 7478 
| 


2583 4626 | 2798 5429 2915 5892 


Cordite, 0.3 dia., 20 lbs...| 2495 4316 | 2632 4804 2far 5518 2914 | 5888 


Cordite, 0.35” dia., 22 Ibs../ 2444 4142 


Ballistite, 0.3” cubes, 20 lbs.) 2416 4°47 2537 4463 2713 5104 2806 5460 
French B. N., 25 lbs.....- 2422 4068 2530 4438 2700 5055 2786 5382 














Amide Prismatic, 32 |bs...| 2225 3433 2331 3768 2486 4285 2566 | 4566 
| ‘ 
R, L. Gg, 23 Ibs. .......-- | 1533 1630 1592 1757 1663 | 7999 | 1705 | g016 

















Under the title, “ Inspection of Cotton for Use in the Manu- 
facture of Gun-cotton,” Charles E. Munroe gives in Jour. Ameri- 
can Chemical Society, 17, 783-789; 1895, a detailed description 
of the tests which are applied, with data from the testing of 
several samples. 


The erection of batteries of pneumatic guns along our coast 
makes the account of the “ Pneumatic Torpedo Plant at Fort 
Winfield Scott,” San Francisco, contributed to the Mining and 
Scientific Press, San Francisco, December 21, 1895, of interest, 
especially as it was constructed by Mr. Rix. 

The Rix air compressors used for compressing the air are two 
in number and of the duplex pattern, each of about 400 H. P. 
capacity. The air is compressed in the first cylinders to 75 Ibs. 
to the square inch, and is thence taken into a cooling tank con- 
taining about 1000 running feet of one-inch copper pipes, in 
which the air is cooled from the temperature of its discharge from 
initial cylinders, which is about 320 degrees, to the temperature 
of the water or thereabouts. It is delivered to the intermediate 
cylinder at about 65 degrees in temperature, and is there com- 
pressed in a single-acting ram to about 400 lbs pressure. The 
air is thence taken again into the intercooling chamber, through 
about 400 feet of copper pipe, and is cooled again to the tempera- 
ture of the water, and is delivered to the high-pressure cylinder 
at the same temperature as to the intermediate cylinder. 
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In the third cylinder it is compressed to 2000 lbs., the air bej 
delivered at a temperature of about 358 degrees. This is cop. 
ducted to the third intercooler, where the temperature is reduced 
to about 65 degrees, and is thence conducted to the storage 
reservoir. 

The engines which drive this compressing plant are of the 
Meyers cut-off style, and are extremely well balanced and wel] 
constructed; in fact, the cards and the results show that these 
compressors have a mechanical efficiency of about 854, and 
throughout the system there is a saving of 36% over the work 
required to compress the air to 2000 lbs. adiabatically. 

The amount of air delivered per hour, at 2000 Ibs., is about 
460 cubic feet, which is more than ample to keep the machines 
in operation; in fact, during the test one machine would have 
been sufficient to have maintained the number of shots. 

One feature about this whole compressing plant is the facility 
with which the air is cooled. Each cylinder has a number of 
independent circulations, notably the high-pressure cylinders, 
where four circulations are introduced, each independent of the 
other, viz., a circulation for the head and valves, two circulations 
for the cylinders, and a circulation of water within the ram itself 
while it is in operation. This preserves the packing of the ram 
and at the same time contributes largely to the cooling of the 
air during compression. 

During the operation of the plant the initial temperatures, that 
is the temperatures of the inlet for each air cylinder, did not 
exceed 70 degrees, while the temperature for the discharge of the 
air varied from 290 to 350 degrees. 

The mechanical efficiency of the plant, that is the ratio of the 
indicated horse-power in the steam cylinders to the I. H. P. of 
the air cylinders, was 854%, which is quite high, considering the 
fact that the machines were not designed for extra economical 
use, the idea being to provide for the Government something 
that could be operated easily and which was not easy to get out 
of repair. 

After passing the intercoolers the air is delivered into 24 storage 
tanks, each 16 inches in diameter by 24 feet long, containing 
about 650 cubic feet. 

These tanks are connected with the firing manifolds. These 
manifolds are of complex construction, designed so as to admit 
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the air to any or all of the guns and to admit the air to any or 
all of the storage tanks. 

The air in the storage tanks is maintained at 2000 Ibs., while the 
air delivered to the storage tanks of the guns is at 1000 lbs. 
pressure. 

The guns themselves are very interesting in their character. 
They weigh about 70 tons each, above their foundations, are 50 
feet long by 15 inches in bore. They can fire projectiles of any 
caliber from 8 to 15 inches, the difference in caliber between the 
full and the sub-caliber being made up by wood pistons in four 
sections which surround the projectile and which fly off imme- 
diately upon leaving the gun. These projectiles vary from 11 feet 
long and 15 inches in diameter for the full caliber to 8 feet long 
and 8 inches in diameter for the sub-caliber. The former carry 
500 Ibs. of dynamite explosive and the latter about 100 lbs. 

The guns are easily traversed around the whole 360 degrees 
of circle, by an electric motor placed within one of the supports 
of the gun, and the connections of this motor are so arranged 
that it will also operate the mechanism for elevating and lowering 
the muzzle. The gun is ranged from 0 to 35 degrees, which is 
considered ample for all ordinary purposes. The greatest range 
obtained with the 8-inch projectile, carrying 100 lbs. of dynamite 
and which flies under a loss of pressure of about 100 lbs., was 5000 
yards and slightly over. This may be considered the maximum 
flight for usual purposes. The 10-inch is proportionately less, 
and the 15-inch projectile, which carries 1000 Ibs of dynamite and 
weighs 1100 lbs., has a range of from 2000 to 2500 yards. All 
of these projectiles may be thrown accurately, in fact there is 
no reason why, with the same pressure, the same amount of air 
wasted in the throwing of the projectiles, the same weight of 
projectile, and the same character of projectile, the atmospheric 
conditions being the same, it should not land practically in the 
same place. The results at Fort Point demonstrated this. The 
8-inch projectiles were thrown from 5000 to 5070 yards, and were 
placed in the target, 70 yards in length by 30 yards in width, 
which far exceeded the Government requirements. 

The material used in these projectiles is nitro-gelatine. The 
whole projectile is of an intricate mechanism, and has provisions 
made for exploding the charge either by direct impact, side im- 
pact, or by a delay of from one to three seconds. These pro- 
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jectiles are expensive, probably costing $1000 each, and their 
capacity for destruction is fully proportional to their expense. 

In the test at Fort Point the 15-inch projectile at 2000 yards 
threw up a column of water 350 to 400 feet high and 100 feet in 
diameter at the base, showing conclusively that it would be amply 
capable to destroy, within a range of 100 feet, the largest 
man-of-war. 

The boilers which actuate this plant were manufactured by the 
Chandler & Taylor Co., of Indianapolis, are of about 500 H. P, 
capacity and are operated under forced draught, the idea being 
to keep the stacks low enough to be invisible from the bay. All 
of the fans which furnish the forced draught are each capable of 
furnishing 13,000 cubic feet of free air per minute to the grates, 
The boilers are fed by Deane duplex steam pumps, which are 
reinforced by sets of injectors. 

The dynamo is operated by an Armington & Simms engine, 
of about 50 H. P. The dynamo is capable of furnishing 300 
amperes, at 125 volts. The dynamo was manufactured by the 
Electrical Engineering Co., of this city, and is first-class in every 
respect. It also furnishes about 50 lights for the engine-room and 
offices during the evening. 

The compressors and guns have exceeded all the requirements 
exacted by the Government. There was not one hitch or delay 
during the tests, excepting those caused by the weather, and 
judging from expressions, the entire Department feel that they 
have in these guns and the machinery to operate them a most 
efficient and satisfactory plant. 


Shortly after noon on January 2, 1896, a series of explosions 
occurred at 309 N. Second Street, St. Louis, through which six 
lives were lost, a large number of persons injured, three buildings 
destroyed, and much other damage effected. From the account 
in the St. Louis papers, kindly supplied us by Prof. Sanger, it 
appears that a quantity of fireworks, of an estimated value of 
$8000, were stored in the building and that they were in the 
custody of Mr. H. B. Grubbs, to whom they had been consigned 
by Detwiller & Street, of New York, with a factory at Green 
field, New Jersey. The explosions originated in a fire, the cause 
of which was undetermined, but which was attributed to rats, 
and there were three successive explosions. The effect of the 
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explosions was noticeably local and believed to be unlike the 
effect produced by a gunpowder explosion. For this reason 
the damage done was attributed to the explosion of “ fire-crack- 
ers” of the variety known as “cannon crackers,” “ up-to-date 
crackers” or “dynamite crackers,” and which were popularly 
supposed to contain dynamite. From the reports of the testimony 
before the coroner it appears that there were about 1000 boxes 
of Chinese and American cannon crackers in store, the largest 


of the latter being 15 inches long by 2 inches in diameter and 


having a I-inch bore. 

Five samples of fire-crackers taken from the wrecked building 
were submitted to Prof. Charles R. Sanger, of Washington 
University, for analysis, and he testified that the composition in 
the “up-to-date” fire-crackers consisted of 74 parts potassium 
chlorate, 24 parts sulphur and 2 parts charcoal or some other 
composition of carbon; that the charge in the large cracker was 
150 grains and in the small one 10 to 12 grains; that the charges 
were confined by a tamping of clay; that the composition was 
fired by friction and by percussion; and that, in his opinion, if a 
considerable number of these fire-crackers were exploded they 
would cause others near them to explode. 

From the St. Louis Republic of January 4, 1896, it appears 
that no law existed governing the storage of such explosives. 
This is evidently another example of spontaneous explosion due 
to contact of a chlorate with sulphur. 


On December 6, 1893, an explosion of a cylinder of coal gas 
occurred on the wharf of the New Jersey Steamboat Co. at 
Albany, N. Y., by which two men were killed. Suits for damage 
were brought by the heirs of each of the deceased, the evidence 
being identical, but the plaintiff and the judge being different 
in each of the two cases. In the first case the plaintiff won, 
in the second case the plaintiff was non-suited and lost. Both 
cases were appealed, and in each the defendant won. Both 
cases were again appealed to the court of last resort, and through 
the courtesy of Dr. W. P. Mason we are in receipt of the 
plaintiff's brief in the case of Mary Egan vs. N. J. Steamboat 
Co. From this we learn that the cylinder was of steel; that it 
was seven inches in diameter by fifty-four to fifty-five inches long; 
that it was filled with illuminating gas made by mixing water 
gas and ordinary coal gas in such proportions as to produce a 
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mixture of nearly equal parts of hydrogen and carbon monoxide, 
with sufficient heavy hydrocarbons added to make it luminous, 
that the cylinder weighed about roo Ibs., and that the weight of 
the added gas was so small that, it is claimed, a laborer handling 
one of these cylinders could not tell, except by testing it, whether 
it was full or empty. 

The counsel makes the points, among others, that the defend. 
ant was guilty of culpable negligence, under the common law, 
in directing the intestate to handle this cylinder, in its then con- 
dition, charged with gas to a high pressure, under the circum- 
stances of the case; that he was guilty of violation of Sec. 4472 
of Revised Statutes U. S., forbidding the transportation of nitro- 
glycerin and like dangerous articles by passenger steamers; and 
that illuminating gas is an explosive burning fluid like the coal oil, 
camphene, benzine, and others cited in the statute. He cites 
the opinions of courts deciding that “gas” is an explosive. 
It is remarkable what confusion of thought regarding the prop- 
erties of matter exists in the minds of otherwise intelligent men. 

The exciting cause of this explosion has not been ascertained. 
It is stated that the explosion occurred just as the laborer, who 
carried the cylinder on his shoulder from the steamboat to the 
storehouse, was laying it down on the storehouse floor. 


S. J. von Romocki presents in two stout volumes his “Ge- 
schichte der Explosivstoffe;* volume I being devoted to the his- 
tory of the chemistry of explosives, the technology of explosives, 
and to military and naval mining from their beginning up to the 
present century, while volume II treats of the history of smoke- 
less powders up to the present time. 

The extent of ground covered may be judged from the follow- 
ing titles of the chapters in volume I: War-fire up to the intro- 
duction of saltpeter; the first explosive; explosives in the Occi- 
dent; the Fire-book of Marcus Graecus; the Fire-book im 
Konrad Kyeser’s “ Bellifortis ”; the Fireworks-book and the ex- 
plosives of the 15th century; Johannes de Fontana’s Sketchbook; 
the beginning of sub-terra mines; the progress in the technology 
of explosives in the 16th century; the powder-ship before Ant- 
werp in 1585; petards and marine mines; explosive missiles with 


* Large 8vo. Vol. I., 394 pp.; Vol. II., 324 pp. Berlin: Robert Oppem 
heim (Gustav Schmidt), 1895. 
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flint and steel igniters; moveable and controlled torpedoes be- 
fore La Rochelle in 1628; further inventions of Cornelius Dreb- 
bels; rocket and fish torpedoes. Copious extracts, in the orig- 
inal languages, are given from the Latin, Greek, Arabic, Chinese 
and other manuscripts and books. The chapters of volume II 
bear the following titles: Saltpeter powder with varying propor- 
tions of sulphur; chlorate powder; ammonium nitrate powder; 
picrate powder; xyloidine; the discovery of gun-cotton; gun- 
cotton up to its abandonment in Austria; nitro-cellulose from 
its revival in England to the discovery of the Vieille powder; 
the nitro-cellulose powders of the present time. 

The work is a scholarly production, and bears evidence of the 
most painstaking research into the literature of the subjects 
treated of, while the numerous references are given with great 
detail and exactitude. The volumes are illustrated with 140 
cuts, those in the first volume being of especial interest. 


“Cellulose, an Outline of the Chemistry of the Structural Ele- 
ments of Plants, by Cross and Bevan,” * is the most recent and 
most valuable work on this subject that has appeared, and it con- 
tains so much new and original matter that all who are engaged 
in manufactures in which cellulose in its various forms is em- 
ployed, as for instance in the production of the explosive cellu- 
lose nitrates, should be familiar with its contents. 

Apropos of the use of these nitrates in the manufacture of 
smokeless powders the authors remark: “ These industries are in 
a highly developed condition, the manufacture being carried on 
with the greatest precision, on the basis of an extensive empirical 
knowledge of the properties of the products. It must be 
admitted, however, that, in the absence of any precise knowl- 
edge or even accepted theories of the constitution of the cellulose 
nitrates, there remains a vista of progress to be opened out by 
the solution or partial solution of this important problem.” 


“Coal Dust as an Explosive Agent, as shown by an Examina- 
tion of the Camerton Explosion,”+ by Donald M. D. Stuart, de- 
velops the theory that a colliery explosion, in which coal-dust 
is the principal agent, comprises numerous local explosions, 


* London: Longmans, Green & Co., 1895. 8vo. 320 pp., 13 plates. 


_— York: Spon & Chamberlain, 1894. Sm. 4to. 103 pp., 7 large 
ates. 
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separate in time and in space, at irregular intervals, where the 
normal supplies of atmospheric oxygen are greatly increased, 
and is caused by the explosive combustion of accumulations of 
hydrogen gas, derived from the coal-dust in the antecedent spaces, 
by a series of chemical actions of constant sequence, which pro- 
duce heat for regeneration without auxiliary intervention, and 
are constantly reproduced along the path of the coal-dust under 
the conditions named. 

An elaborate discussion of Mr. Stuart’s theory and data will 
be found in Trans. Am. Inst. Mining Eng., 24, 905-917; 1895, 
to which Mr. Stuart replies in a very satisfactory manner in a 
paper read at the meeting, February, 1896, and to be published 
in volume 26. 


Crosby, Lockwood & Son, London, announce the appearance 
of “ Nitro-explosives,” by P. Gerald Sanford. 270 pp. 1896; 
and Hirschfeld Bros., New York, announce “ The Origin and 
Rationale of Colliery Explosions,” by Donald M. D. Stuart. 
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HOMING PIGEONS FOR SEA SERVICE. 


A LECTURE DELIVERED AT THE NAVAL WAR COLLEGE, Newport, R. L., 
Juty 20, 1896, By Proressor H. Marion, U. S. NAVAL ACADEMY. 





So much has been written about the use of pigeons as despatch- 
bearers on land that it would appear superfluous to dwell upon 
what has already been said about them. 

The principal object of this paper is to discuss the employment 
of pigeons as message-bearers over bodies of water, a question 
which has of late attracted considerable attention in this country 
and abroad. 

There are many instances of the early employment of pigeons 
for transmitting intelligence from ship to shore. The fancy for 
pigeons was already in vogue among the Egyptians, the Greeks 
and the Romans. It is recorded that pigeons were used as mes- 
sage-bearers by the early navigators of Egypt, Cyprus and 
Candia, who often announced their approach by pigeons three 
days in advance of their actual arrival at port. The Venetians used 
them during the 12th century with great success in their war 
with the Turks, and it is said the island of Candia was once 
saved by a pigeon, which carried to Venice the news of the return 
of the Turks in time to send a fleet, which prevented the invasion 
of the island by the enemy. In memory of this event, pigeons 
were, for centuries, fed at the expense of the Venetian govern- 
ment in the famous square of St. Mark. Further notable 
instances of the use of pigeons as war messengers are the siege 
of Haarlem in 1573, that of Leyden in 1575, and the bombard- 
ment of Antwerp in 1632. The organization of the modern 
military pigeon systems, however, may be said to date only from 
the siege of Paris (1870-71), where homing pigeons were most 
extensively and successfully used. 
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France took the lead in establishing a military pigeon service 
and was soon followed by almost every continental nation of 
Europe. The military budget of France assigns an annual credit 
of nearly 100,000 francs for the maintenance of the military and 
maritime pigeon lofts. In accordance with law, the military 
authorities have also a right to requisition messenger pigeons 
from private lofts, and an annual census is taken of all available 
trained birds which might be utilized as auxiliaries to the regular 
military contingent. In order to encourage the breeding and 
training of homing pigeons, the government offers yearly pre- 
miums to the various columbarian societies in the shape of 
medals, diplomas and money awards. The experiments with 
pigeons for naval purposes were commenced in France a few 
years ago with the co-operation of the Engineer Corps of the 
Army, which loaned some of their pigeons to the Navy and 
detailed a number of their men (sapeurs du génie) as instructors 
at the various ports. The naval pigeon stations at Brest, Nantes, 
Toulon and Marseilles have given excellent results. 

Each year, in April, a certain number of sailors are in- 
structed in the care and training of pigeons for sea service. A 
torpedo-boat is assigned to each station for the training of the 
birds, which are liberated at sea, beginning with five miles, and 
by gradually increasing the distance, the birds soon become 
accustomed to their work. It has recently been proposed further 
to extend the French naval messenger pigeon service by having 
three different lines of communication radiate from each station, 
viz.: 

1. By pigeons trained seaward as far as 300 miles, towards the 
English coasts on the Atlantic Ocean, and towards Corsica, Sar- 
dinia, Algeria and the Balearic islands in the Mediterranean. 

2. By pigeons trained from each naval station towards Paris. 

3. By pigeons trained to connect the various military ports 
with each other. 

To insure these communications, birds are to be distributed 
as follows: Cherbourg, 500; Brest, 600; Lorient, 500; Rochefort, 
500; Toulon, 1000; Paris, 500. The line of communication by 
pigeon post, established some time ago by the maritime authori- 
ties at Toulon for service between that port and Calvi (Corsica), 
is now in full operation, and a new line between Bizerta and Boni- 
facio has recently been established, and flights will be attempted 
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this year between Algiers and Marseilles, a distance of 480 miles, 
with possible relays at Ajaccio (Corsica). In the colonies a 
regular service exists’ between the Reunion Island and Mauritius. 
French societies all along the coast of Normandy are constantly 
flying their birds from Portsmouth and Plymouth, and these 
birds have often crossed the English Channel at its widest part. 
But by far the most interesting and conclusive experiment ever 
attempted in Europe, with a view of demonstrating the value 
of homing pigeons for sea service, was undertaken last year, 
by and through the initiative of Le Petit Journal, of Paris, as the 
result of a controversy with the Paris Figaro, on the possibility 
of receiving news by pigeons from the long delayed steamer La 
Gascogne, of the Cie. Transatlantique, on her return trip to New 
York two years ago. 

The writer of the Figaro, who claimed to be an authority on 
pigeon matters, stated that pigeons could never fly 100 miles at 
sea, and would become sea-sick on board ship and consequently 
unable to leave it. 

Parenthetically, I will state that I took occasion at that time, 
through the New York Herald, to contradict this statement, and 
cited an instance when pigeons, which had been purposely kept 
confined 21 days on board the Monongahela, between decks, 
had returned to the Naval Academy loft at Annapolis, over a 
distance of 200 miles. (See article by Lieutenant A. M. Knight, 
U.S. N., Proceedings U. S. Naval Institute, No. 72, 1894.) 

The director of the Petit Journal, in order to settle the question 
in dispute, moved by high humanitarian motives, chartered at his 
own expense, aided by a popular subscription, the steamer 
Manoubia, of the Cie. Transatlantique, for that purpose. This 
great and novel undertaking, which cost nearly $5000, was carried 
out as projected. About 4500 pigeons, belonging to various 
columbarian societies of France, Belgium, Holland and Eng- 
land, were put on board the Manoubia, June 30, 1895, at St. 
Nazaire. All arrangements for their care and comfort had been 
carefully made, and the different cabins had been turned into so 
many minor lofts, each dedicated to this or that country and 
province from which the birds, occupying it, had come. 

The operations were carried on under the management of the 
Le Petit Journal and a committee representing the various socie- 
ties, and were under the intelligent supervision of M. Ch. Sibillot, 
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editor of La France Aérienne, the leading columbarian newspaper 
in France. 

Four tosses or liberations took place: 

800 pigeons were liberated at 146 km., at about 91 miles from 
nearest shore (Pointe du Croisic). 

1600 pigeons were liberated at 200 km., at about 125 miles 
from nearest shore (Pointe du Croisic). 

600 pigeons were liberated at 300 km., at about 1874 miles from 
nearest shore (Pointe du Croisic). 

Finally, 1500 pigeons were liberated at 500 km., at about 312} 
miles from nearest shore (Pointe du Croisic). 

Of the 800 pigeons liberated at 146 km. (about 91 miles), none 
returned to the ship. 

Of the 1600 pigeons liberated at 200 km. (125 miles) during 
a heavy rain and strong wind, only three returned to the 
ship. Of the 600 pigeons liberated at 300 km. (1874 miles), 
only one returned to the ship. Of the 1500 pigeons liberated at 
500 km. (3124 miles), twelve remained on the Manoubia, mak- 
ing a total of only sixteen pigeons out of 4500 which refused to 
seek land. During the trip, which lasted ten days, the pigeons 
drank, ate and cooed, apparently indifferent to their being on 
board ship, and none showed any signs of sea-sickness, thus dis- 
posing of the theory that pigeons would be unfitted for flying 
from that cause. In fact, pigeons or any high-flying birds 
stand transportation at sea much better than over land, as the 
rolling and pitching of the ship, providing they are not too 
crowded in their baskets, has no different effect than that which 
would be naturally produced by the swinging of the branches 
on which they are accustomed to perch when free. 

The results obtained by this experiment surpassed the most 
sanguine expectations of the promoters of the enterprise. 

The first prize, offered by the President of the French Republic, 
was won by a pigeon from Tours, which made the distance of 
743 km. (about 465 miles), of which 500 km. (312 miles) over 
water, in 15 hours and 12 minutes, at an average speed of 48 km. 
850 m. per hour (30$ miles). 

One of the most interesting features of the experiment was 
the speed made by these pigeons, of which Prof. Caustier, 4 
member of the Zodlogical Society of France, has made an eX 
haustive study. From previous observations the speed of pig- 
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eons that had been flown over water was said not to have 
exceeded 35 km. (22 miles) per hour. (This statement was 
erroneous, as some of the Naval Academy pigeons had made 
over 100 miles at the rate of 40 miles an hour.) 

The speed of pigeons liberated from the Manoubia at 500 km. 
(312$ miles) varied from 40 to 48} km. (25 to 30} miles) per 
hour. 

At 300 km. (1874 miles) a pigeon of Rochefort flew at a speed 
of 60 km. (374 miles) over a distance of 450 km. (281 miles); 
others made from 55 to 60 km. 

At 200 km. the speed rose, in some instances, to 88 km. (55 
miles) per hour. The average speed, however, was somewhat 
inferior to that made over land. 

It must be stated here that very few of the pigeons liberated 
from the Manoubia had ever flown over water before. 

Considering all the disadvantages of unfavorable weather and 
lack of training, the experiment proved a conclusive success. 
The utmost enthusiasm was aroused in Paris, Brussels, and at all 
the columbarian centers of Europe, and the owners of the win- 
ning birds received a great ovation. 

From careful observations made by M. Ch. Sibillot, one of 
the chief promoters of the experiment, who remained on board 
the Manoubia, it appears “ That the height of the flight of the 
birds, when liberated at sea, increased in proportion to the dis- 
tance they are from land.” When liberated at 90 miles from land 
they circled at an altitude of 150 to 200 m.; at 125 miles they visi- 
bly rose much higher; at 187 miles they were at least 600 m.; and 
at the long-distance liberation of 312 miles they were soon lost 
from sight almost vertically above the vessel, and it was noticed 
that, at this distance, the birds pointed at once towards the sky, 
their beak and tail being in an almost perpendicular position, and 
then formed in separate squads, each taking their flight towards 
their respective homes, some flying directly against the sun, in 
spite of the legend that pigeons never fly in that manner. 

The question naturally arises in reading of these experiments, 
Did these pigeons fly by sight in recognizing land? 

This long debated question has never been satisfactorily 
answered, and as a famous French writer (M. de Gasparin) said, 
2 Un panier de pigeons-voyageurs renferme un probléme a déses- 
perer toutes les Académies.” 
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Some of the best known authorities, among whom jis Mr 
Tegetmeier, the English expert, claim that homing pigeons fly 
mostly by sight. Others claim that they are influenced by the 
position of the sun, by atmospheric currents, and by the magnetic 
attraction of the earth. Others, that they possess an intuitive 
sense of orientation (or taking one’s bearings instinctively), de. 
veloped to a very high degree, and common to all animals, 
civilized man excepted. 

In order to illustrate the fallacy of the pure sight theory, let 
us consider the following examples of flights actually made, 
with distances computed from Bowditch’s useful tables of visi. 
ble distances at sea. Taking height of land about Cape Henry 
at the mouth of the Chesapeake Bay at 75 feet above sea-level, 
pigeons liberated from the Monongahela, 110 miles off shore, 
would have been obliged to rise 5600 feet, or over one statute 
mile, to see the land. Taking as another illustration, height of 
land about Newport at 165 feet (height of Beacon Hill), visible 
17 miles at sea-level, a pigeon liberated at 150 miles would have 
to rise 10,200 feet, or nearly two miles above the sea-level. 

Taking height of land about St. Nazaire, France, at 400 feet, 
the pigeons liberated from the Manoubia, at 312 miles off shore, 
would have had to rise to the enormous altitude of 47,000 feet, or 
nearly nine statute miles, to see land. Everybody knows that 
at such an altitude no bird could live or fly. 

The pure sight theory is therefore inadmissible; and further, 
to prove its fallacy, it is well known that pigeons, when liberated 
from balloons at high altitudes, invariably drop almost perpen- 
dicularly towards the earth, and only regain their equilibrium 
when reaching a more congenial atmosphere. 

In this connection it may be interesting to note that M. 
Andrée, who will attempt to reach the North Pole by means 
of a balloon, will take with him a number of homing pigeons, 
which will be liberated at certain intervals with messages giving 
an account of the progress of this novel arctic expedition. 

Another point which I wish to discuss is the prevailing mode 
of calculating the distances flown by pigeons by the so-called 
“air-line” gauge. A pigeon never flies in a perfectly straight 
line, and is often carried far from its course by contrary winds 
and atmospheric currents. Experienced and strong pigecns, 
however, are able to fly against a heavy head-wind by what is 
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commonly called “ tacking.” The straight air-line from point 
of liberation to point of arrival as a gauge of their actual speed 
is therefore fallacious, and the real distance covered cannot be 
exactly measured. 

Leaving out all theoretical considerations, the Manoubia 
experiment with pigeons kept confined for over ten days, and 
mostly without previous training over water, shows that from 
a practical point of view the experiment was well worth its cost, 
and helped to dispel the preconceived idea that pigeons would 
never become the auxiliaries of the navy and of the sea-faring 
world, and greatly aided the efforts made on this side of the 
Atlantic to have this service officially recognized. (Endorse- 
ments and recommendations by Capt. R. L. Phythian,* Capt. 
Wm. C. Wise, Capt. F. J. Higginson, and Commander C. M. 
Chester.) 

After the war of 1870-71 other countries speedily followed the 
example set by France in organizing messenger-pigeon sta- 
tions. Germany quickly recognized the importance of this 
new system of aerial communication, and has now one of the 
most complete and effective pigeon services in the world. The 
German Emperor has taken a personal interest in promoting 
this new service, and frequently uses pigeons to convey messages 
from his private yacht, the Hohenzollern. The German govern- 
ment, besides having its own system and personnel with a per- 
manent director at its head, offers annually prizes, medals and 
subsidies to the various columbarian societies of the Empire, of 
which there are nearly 400. One of the features of the German 
service is the use of pigeons for communications from outlying 
light-houses and light-ships. Some years ago one of the light- 
ships, 22 miles from Tornung, off the mouth of the Elbe, broke 
adrift from her moorings in heavy weather and would have been 
lost but for the quick intelligence of the accident conveyed to the 
mainland by the pigeons in 58 minutes. The whole of the Ger- 
man frontier is now connected by pigeon post with the interior 


*United States Naval Academy, Annapolis, Md. Respectfully for- 
warded: March 13, 1894. “Experiments made with homing pigeons at 
the Naval Academy have, in my opinion, demonstrated that their use 
can be made valuable in receiving communications from vessels operating 
near the coast, and that the pigeon service should be established on 
some recognized basis.” 

(Signed) R. L. Paytaran, Captain, U. S. N., 
Superintendent. 
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and headquarters, and the northern coast is studded with pj 
stations under the control of the Minister of Marine. 

Italy has an interior military service, and has been particularly 
active of late in establishing pigeon posts for naval purposes, tp 
be used in connection with the manceuvres of her new fleet 
For example, there is a military pigeon post at Rome ané 
another at the island of Maddelena, and the birds fly from on 
loft to the other at the rate of about 20 miles an hour. Th 
total distance is 170 miles, and of that, 150 miles is over water, 
Other naval lofts are situated at Piscaya and Cagliari, Sardinia, 
the latter constituting part of the Napoli-Cagliari line. The dis 
tance between the two places is 294 miles. Birds liberated at 
sea from Italian vessels have made a distance of as much as a 
miles over the sea at about 31 miles an hour. These pigeons 
sent out with despatches during the recent manceuvres, arrived 
many hours, and often days, before the despatch boats sent out 
at the same time. 

Italy has, moreover, connected Massowah and Assab, in 
Africa, by pigeon post, which rendered valuable service during 
the recent Abyssinian campaign, when the telegraphic comme 
nication had been interrupted. The twelve principal govem- 
mental lofts in Italy are controlled by the Engineer Corps; ant 
Captain Malagoli, the chief of the service, has made a great 
advance by training the same pigeons to fly back and forth (there 
and return) between Rome and Civita Vecchia, the nearest port 
to the capital and an important strategical point. This remark 
able result can only be obtained over short distances, not exceed 
ing 60 miles, by long and careful training, feeding the birds a 
one end of the line and keeping their mates and young ones @ 
the other. (Experiments from shore to ship and vice vers 
See Lieut. Benson’s article, Proceedings U. S. Naval Institute, 
PP- 592, 593, No. 64.) 

The Spaniards, under the initiative of Dr. Diego de la Liar 
and Don Salvador Castello, have become one of the foremost 
columbarian powers of Europe. They have a pigeon service i 
full operation at the present day, their most important strategicd 
lines being those across the straits of Gibraltar from San Fernando 
and Malaga to Ceuta and Melilla (Africa) and those connecting 
the Balearic islands with Valencia. These are fixed, regulit 
services. Spain also has pigeon lofts at various coast 
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stations for communication between the different posts, and be- 
tween the shore and naval cruisers and revenue vessels. The 
service being used in time of peace to prevent smuggling. 

Portugal has also a regular messenger-pigeon service, but 
mostly for strictly military purposes. 

Both Austria and Russia have extensive military and naval 
pigeon services, and Denmark has of late made great progress 
in perfecting her lines of communication by pigeon post. 

Belgium, especially, has brought pigeon-flying to the highest 
state of perfection, and in that country it has become the favorite 
national sport. The present type of the “pigeon voyageur” 
may be traced to that country, where by careful and judicious 
crossing and by the strict application of the principle of the 
survival of the fittest, an almost perfect type of “homer” has 
been produced. 

It would be a wise and economical policy if the government 
would secure through some reliable agent some of the best 
Belgian homing pigeons for a naval breeding loft, which should 
be located at some central point, at Annapolis for instance, on 
account of its convenient location and mild climate, where 
birds could be raised from approved strains and shipped to the 
other stations. 

England is the only European power that has no regular 
pigeon service. However, the Admiralty has been experiment- 
ing of late with pigeons belonging to various lofts which are 
indirectly under the control of the naval authorities. That on 
Whale Island, Portsmouth, is first in importance and contains 
about 300 birds. Pigeons from this loft are now regularly libe- 
rated from English men-of-war in all parts of the English 
Channel as far as Ushant. Devonport has also a messenger 
pigeon loft, and the system is being extended to Sheerness and 
Queenstown, and it will soon be possible to receive intelligence 
from ships at sea anywhere between Harwich on the east coast of 
England and Queenstown in the south of Ireland. Last year 
about 100 English pigeons were sent to the West Indies and lib- 
erated from the cruiser Blake on her return trip to England at 
regular intervals as to time and place of liberation, announcing 
her return to the home station. Thus, for example, a vessel 
returning to port for repairs, coaling, docking, etc., if announced 
a day or even a few hours beforehand by pigeon post, would 
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enable the dockyard authorities to make the necessary prepary. 
tions proportionately sooner, thus making a considerable say; 
on time and money, and the pigeon service would pay for itself ig 
time of peace. The Dominion of Canada, which has a very com. 
plete system of communication by pigeon post leading from her 
sea-ports to the interior, possesses a naval loft of great strategical 
importance at Halifax, ensuring communication with Sable Island 
(a distance of about 150 miles), with a view to signal shipwrecks 
in the vicinity of that island and to receive rapid communicatiog 
from vessels cruising between these stations. 

The following is taken from an English newspaper recently 
received (W. M. News, 16, 6, 96, Pigeon training for the Navy): 

“ For the past two years a considerable amount of money, time 
and patience has been expended at the Royal Naval Barracks, 
Keyham, in the training of pigeons, with a view to their being 
used for the conveyance of despatches. Up to the present the 
Admiralty have failed to recognize the pigeon depot, and the 
expense of building and furnishing the lofts has been met by 
the contributions of the officers of the establishment. From in 
quiries which the Admiralty have been recently making, how 
ever, it is regarded as certain that the training of pigeons at 
Devonport will be taken over officially by the Admiralty. For | 
many reasons this would be a most desirable step, as besides | 
relieving the present voluntary contributors of their expense in 
maintaining the lofts in a state of efficiency, it will ensure greater 
facilities for the training of the birds. Under present arrange 
ments, those interested in the care and training of the birds are 
dependent entirely upon the willingness of the officers of the 
instructional torpedo-boats to take the birds for exercise, and, 
as these vessels rarely go far from Plymouth, there is little chance 
for the birds having anything but a very limited area for practice. 
It is now proposed to appropriate a torpedo-boat or destroyer 
for the purpose of training the birds, and with this object in view 
satisfactory results are assured. At the Keyham Barracks there 
are two lofts, one for birds under training only and the other 
for breeding purposes. At the present time there are 60 birds 
in the training loft and 8 pairs of breeders with 12 youngsters 
in the breeding loft. The Devonport birds have been trained 
to cover the ground west of Plymouth, and the greatest distanct 
of birds released off the Wolf Rock was about 75 miles from 
land.” 
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In reading these lines one is forcibly reminded of the earlier 
efforts made in this country with a view to establish this service, 
which resulted in the establishment of an experimental station 
under my charge at the Naval Academy about six years ago; 
and of one at Newport under the late Lieut. F. W. Nichols, 
which unfortunately was soon discontinued. In 1891 about 
20 birds belonging to the Signal Corps station at Key West, which 
had been discontinued on account of the transfer of the Weather 
Bureau to the Department of Agriculture, were sent to the Naval 
Academy for experimental purposes with a view to demonstrate 
their usefulness for the Navy. They were domesticated in the 
tower of the boat-house, where a model loft was fitted up, 
mostly by private enterprise. During these years the work was 
carried on without any regular appropriation for its maintenance, 
and each year during the summer cruise of the naval cadets 
many experiments were made, which fully demonstrated the 
value of homing pigeons for naval purposes, as shown by the 
reports made to the Superintendents of the Naval Academy by 
Lieut. W. S. Benson, Lieut. F. K. Hill, Commander C. M. 
Chester, Lieut. A. M. Knight, and Lieut. E. W. Eberle.* 

In this connection I beg leave to quote an extract from a 
letter addressed to me by Gen. Greely, Chief Signal Officer 
of the Army (Nov. 8, 1895). Speaking of the Key West pigeons, 
he says: 

“These pigeons were originally received as donations from 
owners of the lofts in the United States whose birds had made 
the best flights. They were sent to Key West Barracks, where 
a loft was established. From this stock young birds were bred 
which, at first, were trained for short distances and gradually 
extended until flights had been made from Havana to Key West. 
It seems, however, that you have been more successful, from the 
fact that birds under your training and liberated at sea at a 
distance of 102 miles off Cape Henry returned to Annapolis 


* Lieutenant Eberle, who was to deliver a lecture at the War College 
on the strategical importance of a naval messenger-pigeon service, illus- 
trated by most carefully prepared charts, was unfortunately unable to do 
so on account of his being ordered to the Pacific Coast. 














654 HOMING PIGEONS FOR SEA SERVICE, 


(total distance about 230 miles).* It is therefore to be regretted 
that for lack of funds the maintenance of the station at the Naval 
Academy has been discontinued, as well as the future establish. 
ment of lofts at the most suitable naval stations on the Atlantic, 
Gulf, and Pacific coasts.” 

Since then, through personal efforts aided by articles period. 
ically published in the Proceedings of the U. S. Naval Institute, 
to which belongs the credit of having kept this work before the 
Navy, this service has been officially recognized this year by the 
Honorable Secretary of the Navy and lofts are to be estab 
lished at several of the principal navy-yards by the Bureau of 
Equipment, viz., at Boston, Newport, New York, Norfolk, Key 
West, and Mare Island. 

No breeding and experimental station has yet been designated, 
but it is to be hoped that one will be established, as this service 
would be incomplete without it, its main object being the creation 
and breeding of a strain or type of “ naval” pigeon capable of 
performing fast and continuous long-distance flights over water, 

With that addition and a suitable appropriation by Congress 
for its support, this new service, under competent and intelligent 
supervision, is destined to render at a trifling cost valuable assist- 
ance to the systems of naval signals and coast defense as advo- 
cated respectively by Lieutenant-Commander R. Wainwright and 
Lieutenant Niblack in their admirable articles in the Proceedings 
of the Naval Institute, and to become one of the best of its kind 
in the world, and we will then be able to say, as did the pro 
moters of the experiment of the Manoubia, “ We have got the 
pigeons, we have got the stations, we have got the ships, and we 
have got the sea.” 


* This distance was increased during the summer cruise of 1896 by the 
flight of Naval Academy birds liberated from the Monongahela in lat 
37° 04’ N., long. 73° 16’ W., 132 miles off Cape Henry lighthouse, 19! 
miles air-line distance and 257 miles from Annapolis via Cape Henry. 
Since then the Naval Academy loft has been closed and the birds dis 
tributed among the Key West, New York, and Newport stations. 
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DISCUSSION. 
SpeEp CONTROL IN MopERN STEAMERS. (See No. 77.) 


Ws. Barnum Cow es.—Lieutenant M. L. Wood’s paper on “ Speed 
Control in Modern Steamers ” can be discussed from two standpoints: 

1st. The necessary change in the régime of the ship. 

and. The practicability of the proposition. 

From the first standpoint there is some danger of prejudice vitiating a 
clear judgment on the merits, for when human nature is called upon to 
break away from tradition and move in a new direction it shows itself 
possessed of far more inertia than matter, and this is more especially 
true where the human nature has had military training. 

If the proposition affected matériel only there would be slight danger 
of prejudice, as the last twenty years have opened and broadened our 
minds very thoroughly in this respect. But the proposition, though not 
entirely new, is revolutionary in its effect on personnel, inasmuch as it puts 
the direct operation of the main engines of the ship in the hands of the 
officer or petty officer on the bridge or in the conning tower, and does 
not propose to relieve the officer below from the responsibility in main- 
taining the propelling engines and auxiliaries in good condition. This 
puts new duties upon the officer on the bridge, duties for which he has 
absolutely no training, duties involving a judgment and experience 
entirely out of his line and knowledge and which he could not by any 
possibility exercise, even if he possessed them, owing to his location; 
this is an added strain as well as a hardship and injustice to him. This 
also puts upon the officer in the engine room a very great increase of 
anxiety when—heaven knows!—his cup of that seems to be running over 
now. 

Let me be very distinct about this point, for my friend Lieutenant 
Wood has, without intending to do so, entirely misconstrued the situa- 
tion below decks when he assumes that his proposition relieves in any 
way the officer stationed there. With the multiplicity of duties involved 
in the operation and maintenance of modern engines, boilers and their 
legion of auxiliaries, the anxiety and strain on an officer are certainly ample 
when he has control in his own hands and can “ work out his own salva- 
tion,” but to put the control and operation in the hands of another, and 
that other removed entirely from the scene, still leaving the responsi- 
bility for the maintenance of good working on the shoulders of the officer 
below, is to increase the strain and anxiety upon the latter to a point 
beyond ordinary endurance and, under existing conditions, would be 
nothing less than reckless. This is a true and moderate statement of the 
Situation below, and is not a matter of argument or opinion, but of fact. 
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Notwithstanding all this I agree with Lieutenant Wood that it woug 
be a good thing for the efficiency of our war-ships if we could handle ang 
control the motive power directly from the point where the Movements of 
the ship are watched and controlled; and if this can be done in a manne 
to increase the efficiency of the ship as a whole, by all means let us hay 
it regardless of persons or prejudices or individual hardships. 

The regime of the ship must give way and be modified to suit improvements, 
when these have proved themselves to be such, and this in spite oj any 
question of personnel; for the last word in any such case is patriotism—th 
good of the whole Navy, for the people, not for the Navy—the attainment 
of the most efficient combination of personnel and materiel in the fighting 
machines of the country. 

From the second standpoint—practicability—I have seen and examined a 
number of small steamers, the largest about 100 feet long, which had their 
main engines operated from the pilot-house by separate and direct levers 
and rods to throttles and reverse bars. These were passenger boats 
This method was adopted by their owners to gain quickness of mancwy- 
ring in making a string of small landings close together. The boats 
were working satisfactorily when I examined them and the unusul 
feature was certainly an improvement. 

The largest engines so operated were not more than 9 and 16 inches 
diameter by 10-inch stroke (compound, twins). From the above toa 
naval cruiser or battle-ship, however, is a far cry. I recollect reading some 
years ago (in the marine reports of the New York Herald, 1 think) of 
the captain of a French transatlantic liner claiming to have saved his 
ship from collision with an iceberg by reversing, from the bridge, one 
of the twin engines at one gulp from full speed ahead to fu'l speed 
astern and throwing his helm hard over. As I recollect it the ship was 
fitted with a gear to stop or reverse the main engines from the bridge in 
cases of extreme emergency, this was the first and only time it had been 
used, and it was used then only as a dernier ressort, the fog lifting and 
showing the berg dead ahead only a cable’s length or so—something had 
to go, so the captain, who was on the bridge at the time, instantly chose 
the chance of wrecking an engine. There was no published report from 
the chief engineer and nothing was said about any damage resulting ia 
the engine room, so in this case the results were probably not serious. 
This was solely an emergency gear as I recollect it, and not used or 
intended for the regular operation of the engines. 

There are doubtless other cases, hundreds of them, where small 
steamers have their engines worked from the pilot-house, but the case 
where large engines have been regularly worked in this way will be 
found lacking, I fancy. In fact, if it were safe to do it it would have 
been done and generally done in a large class of merchant vessels before 
this, because, aside from the danger to the engine and machinery itsel, 
it is a most desirable thing to manipulate it from the bridge. 

When we can get a way to make steam without water, a way to com 
dense it without forming water, when we can virtually reduce the momet 
tum of moving parts in a 10,000 H. P. engine to that in a 100 H. P. 
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engine, when we can operate our main engines regardless of all immediate 
surroundings and conditions and connections, which the five senses of man are 
now often strained to detect properly and soon enough, then we can shut 
the engines up in a gas-tight, steam-tight, water-tight compartment and 
operate them from the bridge, or anywhere else we choose, by simply 
pressing a button or throwing a small lever with the pressure of a finger. 
That will send the “ man at the throttle” to some other station—probably 
the bridge. 

Lieutenant Wood seems to have put his attention on a mechanical 
means for operating the throttle and reversing gear from the bridge, 
and he proposes to operate them in unison, which will not do. This, 
however, is aside from the point; any one of a half-dozen schemes for 
doing this can be worked out with perfect success so far as the operating 
device is concerned. The real question is—What is going to happen to 
the engines and machinery when you get out of sight of them, out of 
hearing of them, out of touch with them, yes, out of taste and smeil of 
them, and commence to “ make the wheels go round” by pressing your 
button or lever on the bridge? 

I say again, this idea of manipulating engines from the bridge is a 
most desirable thing, and we shall never have the perfect motor for 
driving a floating fighting machine until we have one which can be so 
operated, but the science of engineering has not progressed far enough 
yet to design and construct battle-ship engines and machinery which can 
be so operated with safety to themselves. It takes no prophet to predict 
that when we have such motors they will not be directly actuated by 
steam. 
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° 
ON THE PERFORATION OF HARD-FACED ARMOR 
PLATES. 


By Mr. C. A. STONE. 


With the adoption of hard-faced armor the formulas for the striking 
velocity required by an armor-piercing projectile for the perforation of an 
armor plate of a given thickness become no longer applicable. 

These formulas presupposed that a projectile would perforate the plate 
unbroken and but little deformed. If the effect upon the projectile were 
small enough to be ignored, the differences between the results obtained 
at the Proving Ground and those to be calculated by the formula would 
be due to the differences in resistance of the plates tested. When the 
manufacture of homogeneous plates had reached a point of reasonable 
uniformity, and with uniformly good projectiles, these differences were 
comparatively small, and the conditions were such that a formula for 
the perforation of a homogeneous plate could be used, agreeing fairly 
well with the results obtained by practice, making due allowance for 
variations in quality of projectiles and plates. 

With the universal adoption of hard-faced armor these formulas become 
no longer applicable. The object of the hard face of the armor was to 
break up and totally deform the projectile. If the hard face served this 
purpose the conditions were such that the formulas were of no use what- 
ever, except for the purpose of determining approximately a velocity with 
which the plate would be perforated if the hard face did not break up 
and deform the projectile. 

In the London Engineer of July 3rd, 1896, there is an article entitled 
“Herr Krupp on the Perforation of Steel Armor,’* in which is given 
what is called “a fairly sound rule-of-thumb,” that for steel plates with 
hardened faces 2000 f. s. striking velocity will give about the caliber 
perforation, and other velocities proportionately. An oil-tempered nickel- 
steel plate 6 or 8 inches thick would probably be perforated with a 6 or 
8-inch armor-piercing shell, weight one hundred or two hundred and 
fifty pounds, with a striking velocity of about 1450 f. s. For a 6-inch plate 
and 6-inch gun the DeMarre formula would give a velocity of about 
1375 f. s. When, therefore, it is stated that it would take 2000 f. s., 
although the weight of projectile is not given, it will be seen what a 
greatly increased velocity is required for the perforation of a hard-faced 
plate; a velocity equivalent to the perforation of a homogeneous plate 
probably of 60 per cent. greater thickness. A large part of this increase 
18 due to the breaking up of the projectile by the hard face. When pro- 
Jectiles, capped or otherwise, are obtained which uniformly perforate 


* The article follows.—£ditor. 
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the present hard-faced armor plates unbroken and undeformed, this differ. 
ence will be decreased. 8-inch armor-piercing shell are now 
furnished the Navy Department, under contract, which have perforated, 
unbroken and but little deformed, an 8-inch hard-faced plate when fired 
with a velocity of 1900 f. s., which is somewhat greater than is required 
when the shell is unbroken and but little deformed. 

If by the development of the shell its efficiency against hard-faced 
armor becomes equal to that which it attained against homogeneous 
armor, it is probable that this percentage of gncreased thickness men- 
tioned above, namely, 60 per cent., would be reduced to 30 or 40 per 
cent., so that an 8-inch hard-faced plate would be equivalent to an 11-inch 
oil-tempered plate. If these two plates thus offered exactly the same 
ballistic resistance to an 8-inch shell, and if we suppose the body and 
back of the 8-inch hard-faced plate is of the same material as the 11-inch 
homogeneous plate, it will appear that we are claiming for the hard face 
of the 8-inch plate, about 4 inch thick, an effect equal to the front 3% 
inches of an 11-inch plate. Of course the increased strength and hardness 
of the %-inch thickness would not, of itself, be equal to the resistance 
of 3% inches of the homogeneous plate; but its effect on the face of an 
8-inch plate is equal to that of the 334 inches on the 11-inch plate, prin- 
cipally because it prevents the flow of the metal to the front on impact. 
The front 3 or 4 inches of an oil-tempered plate offers comparatively 
but little resistance to the projectile on impact, the section of the point 
being small, and the metal free to flow to the front around the point of 
the shell, producing the front bulge and fringe until the perforation 
reached such a point that the direction of least resistance of the metal is 
towards the rear. It is by preventing this flow of metal to the front that 
the hard face on the 8-inch plate enables it, with a thickness of % inch, 
to contribute to the total ballistic resistance of the plate an amount equal 
to the 3% inches of the homogeneous plate to which it is compared. 
The dimensions 8 and 11 inches above used are for the sake of illustra- 
tion, as we do not as yet know what thickness of hard-faced and homo- 
geneous plates would offer the same ballistic resistance under different 
conditions. 





HERR KRUPP ON THE PERFORATION OF STEEL 
ARMOR. 


[REPRINTED FROM LONDON ENGINEER OF JULY 3, 1896.] 


The investigation of the laws of perforating armor plates at high veloci- 
ties has not been satisfactorily attempted. Arrtillerists have had to con- 
tent themselves in all countries with empirical formule based on frag- 
mentary evidence. For this, no doubt, obvious reasons may be urged. 
It may be said, first, that the plates often fracture, and so far the form 
of work done is changed, and still worse, that the shot break, that the 
trials are very costly and must be confined to the immediate object in 
view, and hence isolated results are obtained which do not lend themselves 
to the formation of series. The answer to all this is that the question 
could be investigated on a miniature scale, which would cost compara- 
tively little, and so laws might be suggested such as would admit of 
verification by any trials which might take place on a large scale. We 
believe ourselves that almost all laws on such questions are thus estab- 
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lished, and both on this and on the other side of the Atlantic the cry 
has been raised for something to be attempted, though hitherto without 
success. So far as we are aware, we all run very much in the same groove, 
and it is a curious spectacle. At Meppen, in a solemn German manner, 
is tried year after year how certain individual German plates behave 
under the attack of big German projectiles which will never be fired at 
these on service. At Gavre, French shot make an animated onslaught 
on French armor. At Portsmouth or Shoeburyness, British projectiles 
attack British plates. At Indian Head the United States projectiles of 
Carpenter and Wheeler-Sterling prove their powers on Carnegie and 
Bethlehem armor. Rarely, indeed, is a plate attacked by any shot rep- 
resenting those which it could in any reasonable likelihood encounter in 
war. At one time Holtzer’s shot were much used and formed a sort of 
international standard of comparison, but latterly this seems to have 
dropped out. Russia and some other powers, from ordering armor 
abroad, have brought the shot and armor of different countries into 
comparison occasionally; but generally speaking it might be supposed 
that each nation was mainly interested in isolated facts connected with 
the attack of her own plates by her own shot, and did not care to obtain 
more general information, either by experiment or by the establishment 
of laws and formule. In this condition of things, it is curious to note 
how such individual efforts as are made bring out similar results, though 
sometimes masked in the different shapes assumed, and by the use of 
different systems of units. In our issue of April 24th last we pointed out 
how similar are two formule proposed by Krupp and Tresidder, the real 
difference being that in the former weight tells more than in the latter. 
It may be seen below that with projectiles of the same weight the formule 
become identical. Thus, written in British units, Krupp’s formula is 
we I 


3 and Tresidder’s ##= —- log —' 8.8410 


_wv - I 
ep % log=* 5.777 
We may disregard all the constant factors, or allow them to flow, as it 
were, into one term, whose value will be determined once for all in prac- 


tice. Dr ad Krupp’s formula and raising it to the power ?, we get 
wv 
f= 7 Xx constant term. Next, supposing we are dealing with shot 


of similar form, it follows that the weight will be in proportion to the 
cube of the diameter; that is, for w we may substitute d’ Xx some con- 
stant; applying this to Krupp’s as we now have it, and to Tressider’s, 
we get in each case = d*v* X some constant; that is, they become 
identical, the sole difference between them having disappeared. 

This is a little remarkable, having probably never been intended, and 
the two formule having looked unlike in their original shape. We have, 
perhaps, a more striking instance of agreement in the case of a formula 
recently propounded by Krupp for use with the best and newest steel 
plates with hardened faces. This is taken from the translation of an 
article by Captain J. Castner, in Stahl und Etsen of April 1st, 1896. In 
continental units this is given as p v* = 5800a E’, where v is the striking 
velocity in meters, p the weight of projectile in kilos., a the diameter of 
Projectile in cm., and E the thickness of the plate in cm. Turning this 
into English units and transposing, we get— 
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pv ———— soe 
d 2.2046 X (3.2809)* X 5800 


which worked out by logarithms for a single constant becomes 


2 wv vx I 
aa log —* 6.3532 


This is said to have been first laid down at the Krupp Works, which 
may be true as applied to steel with a hardened face, but certainly is the 
oldest and simplest form of Fairbairn’s equation, and the one on which 
a rule-of-thumb was based many years ago, as explained in the “ Official 
Text-Book on Armor and its Attack,” page 30, 31. This rule-of-thumb 
was then applied to wrought iron, and gave the best results when the 


sectional density of the shot was such that * = 0.41, and when the strik- 
« 


ing velocity was not very far removed from 2000 foot-seconds. According 
to Krupp, we may now take it as based on the best formula that can at 


present be suggested, and we find the average = for the six first armor- 
< 


piercing calibers of Krupp’s, which we take is 0.42, while for thirteen 
British it is 0.45. The striking velocity on service for heavier guns would 
probably not be very far removed from 2000 foot-seconds; so that a fairly 
sound rule-of-thumb ought to follow—depending on the constant—and 
this turns out such that we may say, approximately speaking of steel 
plates with hardened faces, 2000 foot-seconds striking velocity will give 
about the caliber perforation, and other velocities proportionately. Thus 
a 6-in. shot with 2000 foot-seconds may perforate 6-in. treated steel; with 
1500 foot-seconds it may perforate 4¥-in.; with 1000 it may perforate 3-in, 
and so on. This amounts to putting the best steel equal to twice the 
thickness of wrought iron. In the absence of more trustworthy data 
this may be useful, but we need hardly say that it is only suggested, not 
at all established. It is possible that the hard-faced armor of the present 
day may crush less and tear more truly and completely than softer metal, 
and this suits the old formula, but with armor depending on its power to 
fracture the shot’s point, and with shots at all broken, great elements of 
uncertainty must exist, and we are brought back to our need of syste- 
matic experiment in order to obtain any certainty. 





ARMOR-PLATED TORPEDO BOATS. 
[THe ENGINEER. ] 


A consideration of the duties to be discharged by torpedo-boats or 
torpedo-boat destroyers, and the results obtained in actual practice, lead 
us to think that far too much importance is being attached to mere speed. 
The torpedo-boat in all its forms is a compromise, like every other war- 
ship. We cannot have extreme speeds and several other good things as 
well; and it is very questionable, we think, if a speed of say 30 knots 1s 
worth the price paid for it. In actual service it is very improbable that 
it will be attained. We need not stop to explain why. The reasons are 
well known to engineers in the navy, and to most gunnery officers and 
sailors as well. They concern the quality of the fuel, the skill of the 
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firemen, the load on board the boat, and the weather, besides certain 
points connected with the trim of the vessel and the state of the sea. 
On the whole it is far more likely that a boat which attains 27 knots on 
her trial trip will give 25 knots on service than it is that a 30-knot boat 
will give 27 knots at sea. But in any case it does not appear that these 
extravagant speeds possess any real fighting value, or, at least, not enough 
to compensate for the sacrifice made to attain them. It is obvious that a 
torpedo-boat attack made in daylight must be regarded as a forlorn hope. 
Every man taking part in it knows that the chances are a thousand to one 
that he will be killed. The difference between 28 knots and 30 knots 
speed will not augment the chance of escape by a decimal of one per 
cent. Attacks will almost certainly be made at night, not so much to save 
the lives of the crews of the torpedo-boats as to give them a chance to 
destroy the ships attacked. Here again the difference of a knot or two 
an hour is of no value as a means of safety; nor can it be said that 
extraordinary speed is necessary in a torpedo-destroyer to enable her to 
sink torpedo-boats. Under almost all circumstances she must be faster 
than a torpedo-boat because of her greater size; which will enable her to 
make better weather than craft of half the tonnage. This fact has been 
proved over and over again during the naval manceuvres. 

Now, other things being equal, the sacrifice of about one knot an hour 
will enable the builder to protect the whole engine and boiler space with 
hard steel armor half an inch thick. This will form a very respectable 
protection. It will not be easy to strike it otherwise than at an angle, 
and consequently it can defy all the small natures of quick-fire guns, 
such as the Maxim automatic, and the like. Leaden projectiles will have 
no effect whatever. Such armor will add enormously to the safety of the 
crews, and will thereby promote in more ways than one the efficiency of 
the torpedo-boat, or rather destroyer. The bravest of brave men may 
well become excited and flurried when they know that they are going 
away in a craft which may be riddled with rifle bullets. The chance of 
striking a torpedo-boat with comparatively large projectiles is small; and 
hitherto ships have trusted mainly to their nets, and to a hail of small 
shot, so to speak, for the defense. But by enabling the torpedo-boat to 
defy the small-arm men and the little machine guns, more than one-half 
the risk of an attack is removed. The attackers may go into action with 
a prospect of coming out alive; and the fact will give confidence and 
coolness, and promote efficiency in a very tangible way. Sailors are 
really just like other men, and we have only to put ourselves in the place 
of the crew of a torpedo-boat to realize how important and valuable the 
half-inch of armor may be. 

_ In our own Navy we always follow the lead of some one, we seldom 
mitiate anything; we develope or improve, we do not originate. That 
is to say, the Lords of the Admiralty are either extremely cautious or 
excessively conservative. Consequently we have as yet no plated torpedo- 
boats; but such things are by no means new. Messrs. Yarrow & Co. 
built for the Japanese Government a boat, the Kotaka, about eleven years 
ago; all her engine-room and boiler-room space is protected with armor 
I inch thick. This boat did excellent service during the recent war. 
She is very nearly of the same dimensions as the modern destroyer. We 
do not know what her speed is, probably about 22 knots, or a little less. 
That was a high velocity eleven years ago. It seems to have been suffi- 
cient to enable her to do what she was expected to do. Messrs. Yarrow 
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& Co. have just completed and tried a destroyer for the Argentine Goy. 
ernment, which is provided with %4-in. steel armor over the engine and 
boiler-room space. This entails the loss of about three-fourths of a knot 
per hour. The vessel is the Santa Fé; she is the first of several, and her 
official trial took place on Thursday week. The trial consisted of a three 
hours’ full-speed run, carrying a load of 35 tons, when a mean speed 
during the three hours of 26.5 knots was obtained. The dimensions of 
this vessel are 190 feet in length by 19 ft. 6 inches beam. The vessel js 
fitted with Yarrow straight-tube boilers, and the speed above named was 
obtained with 1%-in. air pressure in the stokehold. The Argentine 
authorities expressed themselves in every way thoroughly pleased with the 
result, the speed exceeding by half a knot that contracted for. 

Now, we think it can hardly be maintained that the price in the shape 
of loss of speed paid for this armor is too high. Without the armor she 
would have made, say, 27.5 knots. Can it be shown that the extra knot 
would have made her much more efficient? We think not. This question 
of efficiency must be regarded from two points of view. It is admitted 
by all naval authorities that the torpedo-boat, or destroyer, is far more 
likely to do good by frightening an enemy than in any other way. The 
circumstance that a few torpedo-boats are known to be in a port or harbor 
will effectually prevent any admiral or captain from attempting to block- 
ade that port at night, whatever he may do in the daytime. He will 
probably get away to sea as darkness approaches. But it seems to be 
reasonable that an attack from armored torpedo-boats should appear to 
be a much more dreadful event than an attack by unarmored boats. 
Against a night attack much reliance is placed on the “ riband of missiles” 
round a ship. If, however, the attacker can cross the riband with im- 
punity, the danger incurred by the ship is much augmented. An admiral 
who might dare certain things against an ordinary torpedo-protected port 
would probably think twice before he risked an onslaught from armored 
torpedo-boats. This is one aspect of the case, and far more likely to be 
appreciated at its full value in real life than when stated in print. Another 
is, that leaving on one side all consideration for the lives of the torpedo- 
boat crew, it is clear that the longer she can be kept afloat in action the 
more harm is she likely to do. The argument which we have heard 
urged against plating such boats is that thin armor of this kind is quite 
useless against anything but the lightest missiles. We have endeavored 
to show that it is these lightest missiles which constitute the greatest 
danger for the torpedo-boat, and even steel projectiles 1 inch in diameter 
will not find their way through hard plates if they strike at an angle. 
In any case, the safety of the boat is augmented; the only drawback is a 
small sacrifice of speed. Those who are opposed to plating have to show 
that the loss of a knot or two in speed is too large a price to pay for 
the protection given in its stead. 





EXPERIMENTS WITH MODELS AT THE BARROW-IN- 
FURNESS SHIP-BUILDING YARD. 


[ ENGINEERING. ] 


* ** A new departure in the work of design was made at the establish- 
ment when the company were asked to construct torpedo-boat destroyers 
of 27-knot speed, and the system organized by Mr. Adamson is specially 
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interesting in view of its simplicity and the large measure of success that 
has been attained—the margin of accuracy comes well within the limits of 
ical success, and this, after all, is as much as can be said of most 
technical, as distinguished from laboratory experiments. The system is 
a modification of that introduced by the late Mr. Froude; but the apparatus 
is inexpensive, and instead of an inclosed tank, the Devonshire Dock is 
utilized. The experiments were first made at Barrow in the winter of 
1893, under the direction of Mr. George Brown, the assistant chief 
draughtsman, who has charge of the scientific work in the designing 
department. The data obtained were embodied in the design of the three 
27-knot destroyers then built, and were amply confirmed by actual experi- 
ence with the vessels when on trial. This success induced the builders 
to make similar experiments with the model of the later 30-knot destroyers. 
The model is run with the assistance of a launch, the speed of the launch 
and of the model bearing a known relation to the speed of the full-sized 
vessel, and the mechanism for ascertaining the resistance is placed on the 
launch. The recording apparatus is illustrated by Figs. 1 and 2. It was, 
of course, inadvisable to tow the model behind the launch on account of 
the disturbance in its wake. A long spar or bowsprit was, therefore, 
rigged over the bow of the launch, the length of the projection being 
sufficient to keep the after end of the model about 4 feet in advance of 
the bow of the launch. The model is guided by rods at each end, these 
rods being free to swing fore and aft, while rigid in an athwartships 
direction. The rods hang from the spar into fore-and-aft guide slots of 
hard wood, projecting past the ends of the model. The necessity for these 
will be apparent to any one who has discovered the impossibility of 
towing a ship or boat in a straight fore-and-aft line without the help of 
the rudder or some other means of steering. A model free but for a tow- 
line fixed to its extreme fore end will, when towed, swerve to one side or 
the other indifferently, and will travel along in a half-sidelong fashion. 
The model is towed at the lower end of a long balanced lever, the con- 
nection being a wire link hooked to the lever, and to a bulkhead left in 
the model when originally hollowed out. The lever, left free to swing 
round its center in a fore-and-aft vertical plane, is pivoted at its center 
on the spar, and its upper end is connected to the recording gear by a 
fine wire cord, which previous to using is thoroughly stretched. Exactly 
half-way between the center of the lever and its lower end another wire 
is connected to the lever and led aft over a pulley on the stern of the 
vessel. From the aft end of this wire is hung a scale pan to which is 
attached a permanent weight to keep the wires tight and put a slight 
initial strain on the spring. This helical spring is introduced into the 
upper wire, and its extension when the model is towed gives a measure 
of the resistance of the model. The extensions of the spring are recorded 
on an exaggerated scale on a paper stretched round a drum driven by 
clockwork. The markings are made by a small pen attached to one end 
of a light wooden lever, the other end being fastened to the wire imme- 
diately forward of the spring. The clockwork is so arranged as to give 
about one revolution of the drum in the time taken to pass over the 
measured distance at full speed. To obtain a scale by which to read the 
extensions of the spring in pounds resistance, weights of known specific 
gravity are placed in the scale pan at the stem of the model—2 Ibs. in the 
pan being equal in effect on the spring and pen to 1 Ib. resistance of the 
model. By marking on the paper the position of the pen with different 
weights in the pan a scale of pounds resistance was obtained. 
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When running, the clock is started, and as soon as the measured dis. 
tance is reached the pen is lowered on to the paper on the revolving drum, 
tracing an oscillating line. The oscillations are, of course, partly due to 
the natural oscillations of the spring and partly to the vibration of the 
launch and the spar due to the beats of the propelling engines of the 
launch. The mean of the oscillations, obtained by integrating with plani- 
meter, gives the resistance of the model at that particular speed. The 
results are plotted in the form of a curve as resistance in pounds in terms 
of the speed of the model in feet per second. The spots, owing to the 
causes mentioned later, do not give a fair curve, but by taking plenty of 
spots, and running a mean curve through, the error is minimized. 

The total resistance, of course, combined two elements—surface friction 
and wave-making—the relations between these two for ship and mode 
following a different law of comparison, and being in different propor- 
tions. Froude’s experiments give a means of calculating the amount of 





surface friction resistance for both ship and model, the residue of the 
model’s resistance being wave-making, which, for corresponding speeds, 
varies directly with the displacement, or as the cube of the dimension. 
Dealing with the two parts separately, the total resistance of the ship is 
obtained, which, expressed in foot-pounds per minute, gives the effective 
horse-power or horse-power actually required to drive the vessel at the 
speed. To this has to be added an allowance for the power lost or 
otherwise used in driving pumps, overcoming friction, etc., am amount 
which varies with the type and speed of engine and propellers, but in a 
case of this kind should not be much more than 40 per cent. of the total 
indicated horse-power. 

It is not contended that the results so arrived at are absolutely correct. 
With comparatively rough gear in an exposed dock such consistent 
steady results were not anticipated as are obtained with the elaborate 
and delicate machinery in use in covered-in experimental tanks. 
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aim was to furnish in the case of such unprecedentedly fast craft some 

dent and reliable check on the estimates for power, so as to 
avoid the risk of serious error. As a matter of fact, the results exceeded 
all expectations, particularly in view of the difficulties, and especially the 
fact that the model was run in a large dock in which the water is rarely 
absolutely smooth—a very slight ripple on the dock being, in proportion 
to the size of the model, a rough sea. It is, perhaps, unnecessary to 
remark that the experiments were only made in fine calm weather when 
the dock was as nearly as possible smooth. Again, the fact that no 
account is taken of the effect of the screw propellers on the vessel’s 
resistance is in itself a serious drawback; but, as we have said, it gives a 
good independent check on estimates of power for exceptional speeds, 
and therein is great advantage. 

The launch used has a maximum speed of just over 7 knots, which, 
with a model »th of the full size-—-the scale used in the first experiment— 
corresponds to a speed of 31% knots for the ship. As it was considered 
desirable in the case of the faster destroyers to have results up to a speed 
of about 35 knots, the scale of the new model was made ,\th of the full 
size running at 7 knots, this corresponds to a speed of 34% knots for 
the ship. Better results would probably have been obtained with a 
larger model, but the size was restricted by the speed of the launch used 
for towing the model. The speed of the launch was, for want of a better 
method, measured by the time taken to pass a known distance, marked 
on the side of the dock in the usual way by two pairs of posts set square 
off the course. The engines were set to the desired. speed some time 
before reaching the measured course, and not touched until the run was 
over, so as to have a constant speed on the run. 





VISIBILITY OF LIGHTS AT SEA. 


A commission appointed by the German Government to study the 
visibility of lights at sea has concluded from the means of numerous 
experiments that a white light of 1 candle-power is visible at a distance 
of 2800 yards on a clear night, and at a distance of 1 mile only on a rainy 
night. It was further found that when a white light of 1 candle-power 
was visible at a distance of 1 mile, one of 3 candle-power was visible 
at 2 miles, of 10 candle-power at 4 miles, and of 19 candle-power at 5 
miles. A green light of 1 candle-power is visible at 0.8 of a mile, and the 
lighting powers of such lights to be seen at distances of 1, 2, 3, and 4 
miles must be 2, 15, 51, and 106 candle-power respectively. The best 
glass is clear blue-green, whilst for the red light a copper-red is, it is 
stated, the best. 





THE PNEUMATIC PAINTER. 


[ENGINEER.] 


At 86, Charing Cross-road, London, there is on view a new machine 
for applying paints, enamels, ships’ compositions, tars, and other liquids, 
by means of pneumatic pressure. The machine comprises a closed paint 
receiver, containing the paint or liquid to be used, into which compressed 
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air is forced through a tube for the air supply. This causes the paint to 
be driven along a metallic tube to the nozzle, where it is met by a blast 
of air which atomizes the paint and projects it in the form of a fine spray. 
Owing to the pressure with which the paint is applied, it enters into the 
smallest interstices of metal work, and prevents oxidation in 
concealed parts, which sometimes escape the most careful hand work 
A surface of 11,200 square feet was recently painted with two small power 
machines in 6% hours, equal to almost 100 square yards per hour for 
each machine. 





OIL ENGINE SIGNALING PLANT ON U. S. LIGHT. 
SHIP, NO. 42. 


(Screntiric AMERICAN. ] 


Hitherto it has been the custom to have the whistle on this light-ship 
blown by steam. This necessitated the use of coal, which involved much 
expense and trouble. Often great delay would be experienced in the 
transfer of coal from the tender to the light-ship. An efficiency exceed- 
ing four or five pounds of coal to the horse-power hour could not well 
be looked for. If a fog was seen approaching or forming, the boilers 
would have to be fired in anticipation, and before they were well started 
the fog might cease. This and similar conditions of the service involved 
in the course of a year many hours of idle steaming and many tons waste 
of coal. 

The new plant with oil engines avoids to a great extent these troubles. 
The consumption of oil per horse-power hour is only one pound. To 
the great economy directly due to this fact is superadded the feature that 
no idle steaming is needed. The engine can be started in fifteen minutes, 
and the oil consumption ceases the instant the engine stops. A quantity 
of oil very much less than the weight of coal requisite for corresponding 
service is required. 

The plant is a development of one already in successful use on another 
United States light-ship. In the hull of the vessel are installed two 25 
horse-power Hornsby-Akroyd oil engines. These are explosion compres- 
sion engines whose most distinctive peculiarity is the method 
of ignition of the charge. Back of the cylinder is a vessel forming a 
sort of continuation of it and acting as a retort. To start the engine, a 
powerful oil burner is lighted beneath the retort. In ten or fifteen 
minutes, for a 25 horse-power engine, the machine can be started. Oil 
is admitted to the now hot retort. It is at once vaporized, mixes with 
the air, and, as the engine is started, explodes, giving an impulse to the 
piston. The regular cycle of the compression gas engine is followed 
The retort keeps hot by the heat of the explosions, the lamps being 
only used to start the engine, and it may even rise to redness; its direct 
heat effects the ignition. There is no battery and spark coil and no 
troublesome ignition tube. It is calculated that 15 horse-power can be 
developed for twelve cents an hour. This power is that approved of by 
the engineers for light-ship signaling. p 

The cooling of the cylinder of the engine while running is effected in 
the usual way by water caused to circulate around it through passages 
in the metal. Fresh water is employed, as the danger of salt deposits 
precludes the use of sea water. To avoid waste, the same water is used 
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over and over again, being cooled by a surface condenser supplied with 
a constantly changing supply of sea water. 

To each engine is connected a single-acting air compressor. The air 
can be used as fast as compressed to blow the whistle. To make pro- 
yision for instant use of the whistle, as for a very sudden fog, two tanks 
of boiler iron, each one twenty feet long and three feet in diameter, are 
provided, which are charged with compressed air by the compressors. 
Ten cents’ worth of oil will charge the tanks to their full capacity at 60 
pounds to the square inch. The air contained is sufficient to keep the 
signal whistle in operation for twenty minutes. This period gives ample 
time to start the engine, so there should never be any delay in getting 
the whistle in operation. 

The expansion of compressed air produces a lowering of temperature, 
which reduces the volume of the air. As the work done depends on the 
yolume, the diminishing of it involves a loss in efficiency. The whistle, 
which is of the bell type, and which is placed about amidship over a deck- 
house, has beneath it a reheater through which the air must pass. The 
exhaust from the engine passes through the same reheater, and so raises 
the temperature of the air and overcomes, to a greater or less extent, the 
cooling of the air due to its escape from compression. This feature not 
only is of economical value as utilizing the waste heat of the engine, but 
it tends to overcome another trouble. It has been found that an air 
whistle when the temperature fell to 18° F. would become clogged with 
ice. The heating of the air tends to prevent this. Moreover, the exhaust 
escapes into the air just forward of the whistle, and will do much to keep 
it warm and in condition to operate well. 

Before reaching the whistle the air passes through a reducing valve, 
then through the reheater and then through the whistle valve. The 
latter regulates the admission of air so as to produce the characteristic 
signal, and is operated by clockwork. The latter operates a small valve 
which admits air into a cylinder with piston, which opens the whistle 
Vaivc. When released by the clockwork it falls and closes the whistle 
valve. The clock carries a cam which, by its shape, produces the desired 
order of opening and closing the valve so as to give the signal. The 
officially designated fog signal for this ship has been a 12-inch steam 
whistle, with blasts of five seconds duration, followed by fifty-five seconds 
of silence. The air whistle is slightly modified, its annular opening for 
the escape of air being smaller than in the case of the steam whistle. 

The engines’ air compressors and storage tanks are exact duplicates of 
each other and are interconnected so as to allow the fullest possible degree 
of interconnection. It is quite improbable that any total break-down 
should occur. The oil is stowed away as received in five-gallon cans. 
The engine supply is taken from a tank below the engines, into which the 
cans are emptied by hand. 





A NEW FINDING LIGHT FOR WAR VESSELS. 


[ELectricaL ENGINEER. ] 


The French Mediterranean squadron has just made an interesting experi- 
ment with a novel light, the invention of a French naval officer. The 
Sailors call it “the rat-trap light.” The squadron left Marseilles on the 
20th of August, at 5 o’clock in the evening, leaving behind the torpedo- 
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destroyer Faucon, which was to start 3 hours later and hunt it up. At 
8 o’clock the Faucon weighed anchor and steamed out in pursuit with 
all lights extinguished except this novel affair, the ra//dre. Nobody on 
board knew the direction the squadron took, but at 1 o’clock in the mor. 
ing the Faucon joined it. 

The “ rat-trap light” is a thing of small dimensions placed in the stern 
of the vessel above the wheel. No other light is permitted on board, 
It throws out an electric light which cannot be seen on the right or left 
of the ship, and can only be discovered dead ahead under certain condj- 
tions known to the seeker. By means of this invention night signals can 
be made when rockets or flash-lights might be useless or liable to betray 
the position of the fleet to the enemy. It can also guide a squadron in 
line, with all other lights out, even in dangerous latitudes. 

The French Navy alone possesses this light, and the Admiralty evidently 
attaches great importance to it, judging by the precautions that are taken 
to guard it against discovery. The commander of the ship and one 
sworn officer alone handle it, and it is kept on board in a special apart- 
ment, of which the commander holds the key. 





SMOKELESS POWDER IN WAR. 


[ARMy AND Navy JOURNAL.] 


Military Information Division, No. 9, contains an article on “ Smokeless 
Powder: Its Influence on Tactics.” We are told that the advantage which 
cannot be denied in smokeless powder is that it will facilitate the control 
of officers in command of units; before, when all was enveloped in smoke, 
they could neither see the enemy nor their own men. Now this will not 
happen. By means of signals they will be enabled to make themselves 
understood by their subordinates; they will not stumble unexpectedly 
upon obstacles which smoke concealed, and will find it less difficult to 
keep in touch with collateral units whose movements can be seen. Smoke- 
less powder will give a clear field of fire, but there must always remain 
the difficulty of accurately judging distances, and, above all, the fact that 
the number of soldiers who shoot well is very small, the majority not 
even taking aim. 

It is not believed that the use of the new powder will render necessary 
any essential modifications in the tactics of small bodies, and as the sup- 
porting line loses the protection of smoke its position will become more 
precarious. In the future, as in the past, there will be only one way of 
deciding a battle, viz., to get to your enemy, or at least close enough to 
convince him that you have sufficient power to drive him from his posi- 
tion. The influence of smokeless powder with artillery will, perhaps, be 
greater than with infantry, since this arm generally fights at a distance, 
is more under the control of its officers, and is less demoralized by an 
enemy’s fire; as a consequence it can take fuller advantage of scientific 
improvements. In certain countries and climates it will allow greater 
freedom in the use of artillery, and will enable fire to be opened indiffer- 
ently from either flank. It will, besides, permit of guns being placed in 
tiers, since with the ordinary powder the smoke which the lower batteries 
produced on rising formed a cloud in front of the higher. Moreover, 
in the absence of smoke, which disclosed the position of guns and inter- 
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fered with their service, they may in certain cases, without inconvenience, 
be placed at intervals of five or six yards only, so reducing the front of 
a battery to thirty or forty yards. Smokeless powder will more frequently 
permit the use of artillery en masse, because (a) it is easier to find posi- 
tions, (b) the intervals between the guns can be reduced, and (c) there 
is no smoke to cause the difficulties already referred to. The unity of 
command is facilitated, and with it the concentration of the guns. 

So far from smokeless powder rendering cavalry valueless on the battle- 
field, it will not seriously modify the conditions of its use. At first sight, 
indeed, the attack of infantry by cavalry, unprotected by smoke, appears 
a folly; but the rapidity with which .avalry moves makes it a difficult 
target. Furthermore, smoke prevented the infantry from seeing its 
approach. This will not now happen, and the sight of cavalry advancing 
at great speed may of itself be sufficient to cause a panic among infantry 
which is already on the point of giving way. 

These are the opinions of R. J. Byford Mair, Lieutenant Royal Engi- 
neers, who says in conclusion: “ We are of the opinion that the use of 
smokeless powder will not necessitate the introduction of radical modi- 
fications in the tactics of the three arms. As a German writer says, 
‘Every advantage of the new powder is so evenly balanced by some dis- 
advantage, and each disadvantage appears so small by reason of the 
attendant advantages, that the future will not differ from the past in any 
important point.’ It will exact stricter discipline in armies and increase 
the probabilities of success for the side which is braver, better instructed, 
and more skillfully led. More than ever, victory will be gained by those 
most worthy of it.” 





SPECIFICATIONS FOR SMOKELESS POWDER. 
[Army anp Navy Journat.] 


Specifications issued by the Army Ordnance Department for smokeless 
powder for the Krag-Jérgensen 0.30 caliber rifle require that it should 
show a mean velocity at fifty-three feet from the muzzle of not less than 
1960 foot-seconds, and the mean variations of velocity must not exceed 20 
foot-seconds, and the maximum pressure 38,000 pounds per square inch. 
The powder pulverized or subdivided into minute grains must withstand 
for at least fifteen minutes a temperature of 150° to 154° Fahrenheit with- 
out emitting acid vapors, as indicated by the slightest discoloration of a 
piece of iodide of potassium starch paper partially moistened with dilute 
glycerin. 

a powder must also be proof against tests for moisture, dryness, and 
cold. 

The powder must be uniform in quality, free from dust and other 
foreign substances. Other qualities, in regard to which such additional 
tests will be made as the Department may deem necessary, are required as 
follows: The powder must be practically smokeless; must not corrode 
the barrel or cartridge case, nor require an unduly strong primer for 
ignition. It must not leave a hard adherent residue in the bore, especially 
after rapid firing, nor a metallic residue due to action of heat on bullet 
or barrel. 

It must not be sensitive to friction or shock, and must not be so friable 
as to endanger breakage of grains in transportation incident to service. 
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It must not contain ingredients known to be unsuited to form a safe 
and reasonably stable compound, and must admit of machine loading with 
the machines in use or that can be readily provided at the Frankford 
Arsenal, not exceeding a variation of 0.3 of a grain from the desired 
charge in fifty consecutive machine-loaded charges. 

It must not show a tendency to agglomeration during storage. Powder 
which may be found defective in this respect, and which has not already 
been used in the manufacture of cartridges, will be returned to the makers 
at their expense, and deliveries of the powder under contract will be sus- 
pended. Other things being equal, that powder which produces the least 
heating of the barrel will be preferred. 





SHOOTING UNDER WATER. 


[INVENTION. ] 


The most curious experiment ever made with a piece of ordnance was 
at Portsmouth, England. A stage was erected in the harbor within the 
tide mark; on this an Armstrong gun of the 110-pound pattern was 
mounted. The gun was then loaded and carefully aimed at a target—all 
this, of course, during the time of low tide. A few hours after, when the 
gun and the target were both covered with water to a depth of six feet, 
the gun was fired by means of electricity. We said “aimed at a target,” 
but the facts are that there were two targets, but only one was erected 
for this special experiment, the other being the hull of an old vessel, the 
Griper, which lay directly behind the target and in range of the ball. 
The target itself was placed only 25 feet from the muzzle of the gun. 
It was composed of oak beams and planks, and was 21 inches thick. In 
order to make the old Griper invulnerable, a sheet of boiler plates three 
inches thick was riveted to the water-logged hull, in direct range with the 
course the ball was expected to take if not deflected by the water. On 
all of these—the oaken target, the boiler plates, and the old vessel’s hull— 
the effect of the shot from the submerged gun was really startling. The 
wooden target was pierced through and through, the boiler iron target 
was broken into pieces and driven into its “ backing,” the ball passing 
right on through both sides of the vessel, making a huge hole through 
which the water poured in torrents. Taken altogether, the experiment 
was an entire success, demonstrating, as it did, the feasibility of placing 
submerged guns in harbors in time of war and doing great damage to the 
vessels which an enemy might dispatch to such points for the purpose 
of shelling cities. 





THE LARGEST SHIP IN THE WORLD. 
[ScrentrFic AMERICAN. ] 


According to Prometheus, the largest ship in the world is building at 
the Vulcan shipyard in Bredon, near Stettin, Germany, for the Hamburg- 
American line. The same builders constructed the first large express 
steamer built in Germany, the Augusta-Victoria, of the same line. In 
new monster steamer has a length of 628 feet on the water-line, and is 
therefore considerably larger than the Campania, which is 600 feet in length 
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between perpendiculars. The engines will have 27,000 horse-power and 
a speed of 22 knots is expected. The engines and boilers will also be 
furnished by the Vulcan shipyards. Construction has been commenced 


already. 





THE ST. PAUL. 


The American Line s. s. St. Paul arrived at Sandy Hook on August 
14, in 6 days 31 minutes from Southampton. The course covered was 
3046 knots, and the mean speed 21.08 knots per hour. The best day’s 
run was on August 13, when 530.8 knots were covered. The coal burnt 
was 315 tons per day. The record of the Hamburg-American ship Fiirst 
Bismarck for the same trip was 6 days 9 hours 43 minutes. The White 
Star steamer Britannic has also lowered her previous best record made 
19 years ago with a passage of 7 days 7 hours 31 minutes. 





SHIPS OF WAR AND NAVAL NOTES. 


[THe Unitep States.} 


SPEED TRIALS OF THE BROOKLYN. 


The new armored cruiser Brooklyn on her builders’ trial attained a 
speed closely approximating 21 knots, or about 20.97. The trial was 
made over the Government official trial course, from off Cape Ann, Mass., 
to a point off Cape Porpoise, Maine. and back. The measured distance 
between the two capes is 41% knots, thus making a full run of 83 knots. 
The outward run to Cape Porpoise was covered at an average speed of 
20.66 knots, and the average on the return trip to Cape Ann was esti- 
mated at 21.28 knots. This gives a general average of the full run of 20.97 
knots per hour. The engines are said to have worked admirably at all 
stages of the trip. 

On Thursday, August 27, the Brooklyn underwent her official trial 
over the same course and eclipsed her first performance by nearly a full 
knot an four, proving herself one of the fastest vessels of her class afloat. 
The vessel covered the 83-mile course at an average speed, allowing for 
tide, of 21.9117 knots an hour. For 7 knots on the return trip her speed 
rose as aigh as 22.9 knots. 

The official report of the board appointed to conduct the trial contains 
these general conclusions: 

That the vessel is sufficiently strong to carry her armor and the arma- 
ment equipment, coal, stores and machinery prescribed by the Secretary 
of the Navy and indicated in the drawings, plans and specifications. 

That the vessel is in all respects complete and ready for delivery in 
accordance with the requirements of the contract, except as to several 
items, the most important of which relate to ordnance equipments. The 
steering gear worked well, and the vessel exhibited good tactical qualities. 
The time of putting the helm hard over from amidship thirty-five degrees 
was fifteen seconds, and from hard over one way to hard over the other 
way, sixty-five degrees, was twenty-three seconds. The angle of keel was 
five degrees. 
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The time occupied in making the total run of 41.5 knots north is given 
as I hour 52 minutes and 26.34 seconds, and the 83 knots running south 
3 hours 47 minutes and 8.86 seconds. The tidal corrections to the trial 
course made the distance through the water 82.9530 knots, and the time 
mean speed of the Brooklyn 21.9117. During the first run the maximum 
revolutions of the starboard engine were 138; port, 139; average revoly- 
tions, 136.4 for starboard; port, 137.2. For the second run the maximum 
revolutions of the starboard engine were 138.06; port, 140; average revolu- 
tions, 136 starboard, 136.5 port. 

The builders, the Cramps of Philadelphia, earn a bonus of $350,000 
under the terms of the contract. The Brooklyn is the last vessel to be 
built under the system of bonuses. 

The twin screw cruiser Brooklyn was authorized in the act of Congress 
approved July 19, 1892, and has been built as an improvement on the 
designs of the New York. Her principal dimensions are: Length on the 
load water-line, 400 feet 6 inches; extreme breadth, 64 feet 8% inches; 
mean draft, 24 feet; displacement, 9271 tons. Her maximum indicated 
horse-power is given as 16,000; the tons per inch of immersion at normal 
draft and displacement at 41.19; normal coal supply, 900 tons, and bunker 
capacity, 1753 tons. Her maximum draft aft at lowest point of the keel, 
when she is ready for sea and all bunkers are filled, will be 26 feet 2 
inches. Her engines are of the vertical triple expansion type, and four 
in number, two on each shaft, and in four compartments. The forward 
engines are so built as to be readily uncoupled from the after engines, to 
permit of cruising at low speed. The boilers are placed in three com- 
partments, and are seven in number. Five of them are of the double- 
ended and two of the single-ended type. The hull is of steel, not sheathed 
There is a double bottom, and close, water-tight subdivisions to about 
12 feet above the water-line. The arrangement of the decks above water 
is such as to provide ample freeboard and berthing accommodations. The 
ship will have two military masts with fighting tops. She will have no 
sail power. Protection of the hull is afforded by a steel protective deck, 
worked from stem to stern, and supported by heavy beams. The bottom 
edges of this deck amidships are 5 feet 6 inches below the 24-foot water- 
line, the top of the deck rising to this line at the center of the vessel. 
On the slopes of the deck, over the machinery and boilers, the armor is 
6 inches thick; on the horizontal portion, 3 inches thick. Forward and 
abaft the machinery and boilers, to stem and to stern, the deck at the 
thinnest part is 2% inches thick. Below the deck are placed the propell- 
ing machinery, steering gear, magazines, shell rooms and all that is known 
as the “ vitals” of a war-ship. An armor belt 3 inches in thickness pro- 
vides protection for the machinery and boilers. This belt extends from 4 
feet above the water-line to 4 feet 3 inches below it. Within the 3-inch 
armor belt and the skin plating a band of cellulose 3% feet wide has 
been worked. This will extend the whole length of the ship in depth 
from the armor deck to the berth deck. Coal will be carried above the 
armor deck for a length corresponding to the inner bottom. This space, 
between the armor deck and the deck above, is subdivided by water-tight 
bulkheads into 38 coal bunkers. These are exclusive of cofferdams and 
passages. The space forward and abaft the bunkers has been subdivided 
by water-tight bulkheads for stores. A conning tower 8 inches in thick- 
ness will be carried in a suitable commanding position forward. It will 
contain a tube 5 inches thick running to the protective deck. This tube 
will afford protection to the speaking tubes, bell wires, etc. 
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The battery will comprise eight 8-inch guns, twelve 5-inch rapid-fire 
guns, twelve 6-pounder rapid-fire guns, four I-pounder rapid-fire guns 
and four machine guns. The 8-inch guns will be mounted in four bar- 
bette turrets, placed one forward and one aft on the center line of the 
vessel and one on either side amidships. The guns in the forward and 
after turrets are to have a train of 310 degrees. Those in the side turrets 
can fire right ahead to right astern, or to train through an arc of 180 
degrees. The center of the side turrets is distant from the center lines 
of the vessel about 23 feet. The armor forming the barbettes, which will 
protect the carriages, platforms and turret machinery, is 8 inches in 
thickness for a portion at least equivalent to the train of the guns of the 
respective turrets. The remaining portions will be about 4 inches in 
thickness. Under the turrets is to be found 3-inch armor supporting the 
tubes, which will also support the ammunition hoists. The armor of the 
turrets is 534 inches in thickness. The guns are so mounted that they 
can be supplied with ammunition and loaded in any position of train. 
The 53-inch guns are protected by fixed segmental shields 5 inches in 
thickness. The crews of these guns are to be further protected from 
explosive shells by splinter bulkheads 1% inches in thickness. Protection 
is afforded the smaller guns by shields and extra side plating. The 
Brooklyn’s torpedo outfit consists of five torpedo-tubes, one in the bow 
and two on each side. Six torpedoes and a suitable allowance of gun- 
cotton for mines and miscellaneous purposes will be carried on board. 

The contract price for the Brooklyn, exclusive of armor and armament, 
was $2,986,000. Her keel was laid on August 3, 1893, and under the 
original agreement she was to have been ready by February 11, 1896, but 
slow delivery of armor in the earlier stages of her construction delayed 
the completion of the vessel. 


Bips FoR BATTLE-SHIPS. 


[Iron AGE.] 


Bids were opened September 14 at the Navy Department in Washington 
for the construction of the three powerful sea-going coast-line battle- 
ships provided for by act of Congress approved June 1o last. By this 
act the cost of the vessels, exclusive of armament, was limited to not 
more than $3,750,000, and one of the vessels was to be built on the 
Pacific Coast, provided a reasonable bid was received. Congress speci- 
fically stipulated that the award be made and contracts signed by October 
8. The following bids were received: 

John H. Dialogue & Sons, Camden, N. J., one battle-ship for $2,661,000. 

Bath Iron Works, Bath, Maine, one battle-ship for $2,680,000. 

Newport News Shipbuilding & Dry Dock Company, Newport News, 
Va., one battle-ship for $2,595,000. 

Union Iron Works of San Francisco, one battle-ship for $2,674,950. 

William Cramp & Sons’ Ship & Engine Company, Philadelphia, one 
battle-ship for $2,650,000; two battle-ships for $2,650,000 each. 

This means that the Cramps of Philadelphia, the Newport News Com- 
pany and the Union Iron Works of San Francisco will each receive a 
contract for one battle-ship. The award to the San Francisco firm, whose 
bid is slightly in excess of those of John Dialogue & Sons of Camden, 
and of the Cramps, will be made on account of a difference of 4 per cent. 
allowed in favor of Pacific Coast bidders to cover cost of transportation 
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of materials across the continent. This allowance would, for por. 
poses of comparison, bring the 5.1 i‘rancisco bid down to $2,598,982, or 
within $4000 of the lowest bid and «ois: (erably under that of the Cramps. 
The closeness of the various bids anc the fact that they were all more 
than $1,000,000 under the margin allowed was a noticeable fact, showing 
that figuring on the cost of the work had been very exact. 

It was rumored just before the bids were opened that several of them 
would contain the stipulation that the proposal was made only in case 
the Government would enter into an agreement to pay in gold, but on 
examination none were found to contain any such clause. All the com- 
panies pledged themselves to give bond in a penal sum equal to 15 per 
cent. of their bid, and each bid was accompanied by certified checks 
which, when taken in charge by Judge Advocate-General Lemly, were 
found to aggregate $460,000. In comparison with the prices secured for 
the battle-ships Kearsarge and Kentucky, which are now being built at 
Newport News for $2,250,000 each, the bids to-day show a slight increase, 
The bids for these two ships, however, were characterized by a wide 
diversity, and the exceedingly low estimates of the successful bidders, the 
Newport News Company, caused considerable surprise at the time. The 
rise in the price of coal in the interval also accounts in a measure for the 
slight increase in the present bids. 

The three new battle-ships are to be combinations of the best features 
of the Iowa and the Kearsarge types, with sundry improvements. Their 
general dimensions and principal features are as follows: Length on 
water-line, 368 feet; beam, extreme, 72 feet 2.5 inches; freeboard, forward, 
19 feet 6.9 inches; freeboard, aft, 13 feet 6 inches; normal displacement, 
11,525 tons; mean draft, normal displacement, 23 feet 6 inches; indicated 
horse-power (estimated), 10,000; speed in knots an hour (estimated), 16 
knots; normal coal supply, 800 tons; total biink capacity, 1200 tons. 

No premiums are offered for increased speed, but a penalty at the rate 
of $25,000 a quarter knot is imposed for the first half knot below the 
maximum requirement of 16 knots. It is proposed to name these ships 
California, Alabama, and Pennsylvania. 


ToRPEDO-BOAT No. 6. 


Torpedo-boat No. 6, the first of the high-speed torpedo craft authorized 
for the Navy, was launched September 9 from the works of the Herre- 
shoffs, at Bristol, R. I. In view of the launching the Secretary was cabled 
on Tuesday for instructions. In his response he directed that the vessel be 
christened Torpedo-boat No. 6. The officials at the Department interpret 
this to mean that the Secretary has finally decided to designate all future 
torpedo-boats by numbers. If all the torpedo-boats for which bids are 
soon to be opened are built, there will be twenty-one vessels of this 
class on the Navy ship list, of which, according to the new programme, 
only three will have names—the Cushing, Ericsson, and Stiletto. 


Tue New Torpepo-Boats. 
[Iron AGe.] 


In the present appropriation for the Navy provision is made for the 
construction of three torpedo-boats to cost in all not over $800,000, and 
for the construction of not more than ten other torpedo-boats with a total 
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cost limit of $500,000. The boats are to be throughout of domestic 
manufacture, and no premium is offered for excess of speed. The con- 
tracts for the construction of these boats must be made on or before the 
8th of October, 1806. The three boats first mentioned are to have a 
speed of 30 knots an hour and to maintain an average of the same for 
that period under condition to be prescribed by the Secretary of the 
Navy. Bids for these boats are invited upon plans to be submitted by the 
builder, including the engines as well, and the contract price is to include 
the boats complete in all respects, excepting sea stores and ordnance and 
ordnance outfit of all kinds. Omitting the necessary dimensions of rapid- 
fire 6-pounder and 1-pounder guns and torpedo discharges, together with 
weights and sizes of ammunition cases, the bidder is unhampered in every 
particular, and to his judgment and designing skill is left the planning 
of these craft. There will be two conning towers, one forward and one 
aft, in convenient positions; and accommodations will be provided for 
four commissioned officers and an adequate crew. The boats will be 
lighted by electricity, but there will be no search-lights. 

The exact number, size and speed of the smaller boats not being fixed 
in the act of Congress, the Department will entertain bids for boats of 
two separate types, provided always that the total cost of these boats, 
including ordnance supplied by the Government, does not exceed $500,000. 
Type No. 1 requires an average speed of not less than 20 knots, to be 
maintained for two consecutive hours. They will have two conning 
towers, or sighting hoods, placed in convenient places forward and aft. 
The freeboard forward to be not less than 4 feet 3 inches; and accommo- 
dations must be provided for two officers and an adequate crew. The coal 
capacity must be at least 16 tons. 

The following approximate dimensions are given: Length on load line, 
105 feet; beam on load line, 12% feet; mean draft, 4% feet; displacement, 
about 68 tons; indicated horse-power, about 850; speed per hour, 20 knots. 
Armament: Two single deck torpedo guns, one 1-pounder rapid-fire gun, 
two automobile torpedoes; 180 rounds 1-pounder ammunition. 

If the speed fall below 20 knots an hour, and exceed 19 knots, the boat 
will be accepted at a reduced price. If below that, acceptance at a lower 
price will be in the discretion of the Secretary. 

Type No. 2 requires an average speed of 22% knots an hour, to be 
maintained for two consecutive hours. 

The following approximate dimensions are given: Length on load line, 
140 feet; beam on load line, 14% feet; mean draft, 434 feet; displacement, 
about 105 tons; indicated horse-power, about 1700; speed an hour, 22% 
knots. Armament: Three single deck torpedo guns, three 1-pounder 
rapid-fire guns, four automobile torpedoes, 540 rounds 1-pounder 
ammunition. 

If the boat attains a speed of 21% knots she will be accepted at a 
reduced price. If the speed fall below that the boat may, at the discretion 
of the Department, be rejected, or accepted at a reduced price. 


[New York HERALp.] 


It is virtually assured that the contracts for the new 30-knot torpedo- 
boats will be awarded one each to the Union Iron Works, of San Fran- 
cisco; the Bath Iron Works, of Bath, Me., and the Herreshoff Manufactur- 
ing Company, of Bristol, R. I. The two last named companies submitted 
Plans for boats of each class, but the Union Iron Works bid only for the 
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30-knot boats, presenting plans of a craft of 273 tons, to be constructed 
in accordance with the ideas of the Department, for $227,500. 

The Bath Iron Works people propose to turn out a vessel of 230 tons, 
and are willing to furnish a guarantee for a speed of 30% knots, or pay a 
forfeit of $10,000 per knot. Their price is $235,000. 

The awards for the ten smaller craft of 20, 22 and 22% knots’ speed are 
likely to be divided among the Providence Steam Engine Company, the 
Charles Hillman Ship and Engine Company, Philadelphia; Wolff & 
Sewicker, Portland, Ore.; Lewis Nixon, Elizabeth, N. J.; Moran Broth. 
ers, Seattle, Wash., and the Columbia Iron Works, Baltimore, all these 
companies having submitted satisfactory proposals. 


MANCEUVRES OF THE NorTH ATLANTIC FLEET 


[Army AND Navy JouRNAL, AND REGISTER.] 


Under date of the 27th of July, Admiral Bunce has issued to the North 
Atlantic Fleet the following circular letter in relation to coming evolutions 
and exercises of the fleet: 


FLacsHip New York, First Rate, 
Navy Yarp, New York, July 27, 1896. 


GENERAL INSTRUCTIONS. 


1. Attention is called to Squadron Circular Letter No. 24, December 
28, 1895. 

2. To insure ships keeping position, the movement of the guide must be 
constantly observed. Helm and engines must be moved promptly to 
regain proper position. Ships must not lag behind. The speed cone 
should be moved promptly to indicate the action of the engines. 

3. No officer should be satisfied with anything less than absolute exact- 
ness of position. 

4. The line of bearing for alignments will pass through the foremasts of 
ships. 

5. In case of separation by reason of weather or accident to motive 
power, ships will rejoin the squadron at the port to which it is proceeding. 

6. Boards, in accordance with Squadron Circular Letter No. 7, Sept. 
22, 1895, will be organized. Suggestions as to any change in the manner 
of performing the different evolutions, and as to the organization and dis- 
position of the different elements of a fleet are especially desired. Reports 
in accordance with Squadron Circular Letter No. 56 will be made on the 
forms furnished, and will be submitted to the commander-in-chief with 
such suggestions and criticisms as commanding officers may desire to 
make. These reports will be submitted on the fourth day after arrival 
in port. The text of the signal will be stated in the reports. 


PROGRAM OF SQUADRON EXERCISES. 


(a) ‘Swing ship for compass error. 

(b) Determine turning circles by sections in accordance with squadron 
instructions. Ships whose circles have been determined for the designated 
speeds will not be required to take them again. 

(c) Preliminary drills will follow generally the order and sequence of 
the program of section exercises of June 15, 1896, a copy of which is 
inclosed. 
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(d) Regulating the speeds of the engines. The squadron will steam 
in line or column at different standard speeds. Ships will regulate their 
speed by that of the flagship, noting the revolutions required under the 
existing conditions of wind and sea to do so as a standard, subject to 
alterations, which a change of this condition may make necessary. 

(e) Sound signals. Attention is called to the rules for these signals in 
the introduction to the General Signal Book. In compound formations 
the signal will be repeated to the nearest ship, taken up by the next ship 
to her in the formation, etc. Example: In double line No. 4 will be 
followed by No. 8, then No. 7, etc. 

[Then follow the signal numbers to be used for various formations and 
evolutions. } 

(1) In every formation the squadron will be exercised in changing direc- 
tion or front and in changing course simultaneously or in succession. 

The squadron will be exercised also in echelon formations, single and 
double, and in section formations. 

Exercise at general quarters, fire quarters, collision drill, both day and 
night; clearing ship for action and man overboard. 

Sub-caliber and torpedo practice at stationary and moving targets. 

Target practice with main and secondary battery—moving or stationary 
target. 

Squadron Circular Letter No. 24, referred to in the order, prescribes 
certain rules regarding the execution of manceuvres. Circular Letter No. 
7 provides that a board of three line officers shall be appointed on board 
each ship to observe carefully all evolutions and note difficulties or defects 
in methods. Circular Letter No. 56 says that the time required to execute 
every evolution shall be recorded, with the helm angle and other observa- 
tions, so that the records may show when a manceuvre is impracticable 
or clumsy, and which one of two or more methods is the best. 


The vessels of the North Atlantic Squadron, under Adml. Bunce, which 
left the port of New York on Aug. 1, for evolutions at sea, returned on 
Aug. 23, and anchored off Tompkinsville, S. L., the fleet being increased 
by the addition of the Texas and Maine, the ram Katahdin and the 
monitor Terror, the fleet taking part in the reception of Li Hung Chang. 
The squadron, after it steamed down the coast on Aug. 1, spent nine 
days in naval tactics and signaling with flags and whistles, and at night 
with the electric system of incandescent bulb lights. The ships put into 
Hampton Roads and coaled, and on Aug. 15 sailed for New York. On 
the way up they indulged in squadron evolutions and target practice. 
The capabilities of the ships and their officers were tested thoroughly in 
three days of hard drilling. The manceuvring, it is said, was accomplished 
without the slightest hitch. During the practice firing the concussion 
aboard the battle-ships Indiana and Massachusetts is described by their 
officers and men as terrific. The target was about twenty-five feet high 
and fifteen feet wide at the base. The vessels of the squadron passed and 
repassed it at a distance of 2000 yards, running about eleven knots. The 
New York led the column, and, as she got in range, she blazed away 
with her forward battery, following it up with a cannonade from her 
waist, and finally from the guns of her after division. In the firing the 
Raleigh, it is reported, won the honors, demolishing the target early in 
her firing. When the Indiana steamed up within firing range of the 
target and began to shoot, her 2000-pound anchor, unbent from the cable, 
was blown from the port bow and thirty feet into the air by the mighty 
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shock caused by the discharge of the 13-inch gun fired ahead. In the 
torpedo practice, buoys were placed a short ship’s length apart, and, at q 
speed of six, nine and eleven knots, each ship fired her torpedoes. The 
target was 400 yards from the ships, and each ship had three shots at jt 
Every torpedo, it is said, would have hit an ordinary war vessel. After 
the torpedo firing the squadron steamed slowly northward, indulging jn 
squadron drill until near Sandy Hook. 


{New York HERALpD.] 


The target practice, each ship steaming past the target at a speed of 
nine knots and firing as rapidly as possible consistent with good aim, was 
an innovation that gave officers and men some conception, at least, of 
the conditions of actual battle, as far as the service of the guns was con- 
cerned. In some cases the rapidity of fire was much greater than had 
been anticipated, and this fact has led to an investigation of the ammuni- 
tion supply of the different ships to ascertain how long they could keep 
up such a fire before the full allowance of ammunition stowed in their 
magazines would be exhausted. 

The following table has been prepared from the data furnished by this 
practical rapid-fire test: 


ENDURANCE OF SHIPS IN ACTION, 
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The table is not intended to show the relative merits of the different 
crews, and could not be used to make such a comparison, except in the 
matter of rapidity of fire in the case of ships of the same class, with guns 
mounted and controlled in the same manner; but it gives some idea of the 
time during which guns of different caliber on board each ship could be 
kept in action at a range between 2200 and 1500 yards, firing rapidly, with 
the present allowance of ammunition. 

For instance, the six 8-inch guns of the New York could fight for seven 
hours and two minutes, her twelve 4-inch guns for two hours and sixteen 
minutes, and her eight 6-pounders for three hours and twenty minutes. 
In this case the guns of heavy caliber could be kept in action longer, 
with the present ammunition supply, than the guns of small caliber. And 
this would seem to be right, because the heavy guns would begin the 
action at long range and be called upon before the smaller pieces would 
become effective. 

But in the case of other ships this condition does not exist, and this 
fact suggests the necessity for readjusting the allowance of ammunition 
for ships in accordance with some sound rule. For instance, the ten 5-inch 
guns of the Raleigh, which constitute her main battery, would exhaust 
all their ammunition in the short space of one hour and thirty-one minutes, 
while her 6-pounders could maintain their fire twice as long. It is rather 
startling to find that a ship which keeps up a powerful, rapid and well- 
directed fire upon an enemy may be helpless for lack of ammunition in so 
short atime. Ifthe gun is to win in future battles at sea—as all authorities 
now contend—it must have an ample allowance of ammunition. 

In the case of ships on foreign stations, or far from their base, the 
question is a serious one. It would seem that there must be ammunition 
supply ships, as well as store ships and colliers, for the service of a 
modern fleet if the latter is to be prepared to fight more than one battle, 
or even one. So much space has been given to engines, and so little to 
coal, that it is hardly possible to increase the ammunition supply by 
using a coal bunker for that purpose, except in the case of ships on the 
home coast. This is another unfortunate result of the craze for speed— 
speed that would not, and could not, be used in actual battle. It has in 
some cases robbed ships of the guns and the space for the ammunition 
that would be used. The emergency of battle has not always been 
properly considered in designing ships of war. In many cases the ability 
to run has been secured at the expense of the ability to fight. 

Comparing the endurance of the Newark and the Raleigh, the former 
firing thirty-nine heavy projectiles in twenty-one minutes and the latter 
213 heavy projectiles in nineteen minutes with her more modern rapid- 
firing guns, it will be seen that we have vastly increased the offensive 
power of the battery in recent ships without providing sufficient endur- 
ance. It may be said that there is less necessity for great endurance with 
rapid-firing guns than with those that fire slowly, because battles may be 
proportionally shorter; but still, we should get a reasonable endurance, 
and one and one-half hours is not enough. 

Another table, compiled from data furnished by the same battle practice, 
shows the total weight of metal actually thrown by each ship in ten 
minutes from one broadside: 
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EFFICIENCY OF SHIPS IN ACTION. 
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In this table, as in the previous one, there is no comparison of the 
personnel, but simply of the gun power of the different ships. In this 
comparison there are many surprises and many valuable hints. The 
armored cruiser New York threw within twenty per cent. as much metal 
as did the battle-ship Indiana, the former with 8-inch and 4-inch guns, 
and the latter with 13-inch, 8-inch and 6-inch guns. The Cincinnati and 
the Raleigh, each with five 5-inch rapid-fire guns and one 6-inch rifle, in 
broadside, fired three times as much metal as did the Newark, a ship 
half again as large, having six 6-inch rifles in broadside. This latter fact 
shows the great gain in adopting rapid-firing batteries, because the pene- 
trating and destructive power of the new 5-inch rapid-fire guns is as great 
as that of the 6-inch guns of the Newark. The Cincinnati and the Raleigh, 
therefore, could each do three times as much damage as could the Newark, 
with the same number of guns. 

The comparison of the Indiana and the New York presents the same 
argument in favor of the rapid-fire guns of medium caliber. The New 
York, with six 4-inch rapid-fire guns in broadside, threw more metal 
than did the Indiana’s four 8-inch and two 6-inch rifles. And had the 
New York been supplied with 5-inch rapid-fire guns, which can be fired 
quite as rapidly as the 4-inch gun, as demonstrated by the Raleigh, she 
would have fired 11,699 pounds of metal—that is, 600 pounds more than 
the Indiana fired from all her guns, including those of 13-inch caliber. | 

Nothing more is needed to demonstrate the value of the 5-inch rapid- 
fire guns. The cartridge is not so heavy that it cannot be quickly handled, 
in which it is superior to the 6-inch, and is hardly less manageable than 
is the 4-inch. It is a happy mean. 
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In the case of the Columbia the record shows that this ship, with a 
displacement of nearly 8000 tons, is so deficient in gun power that she 
can throw only half as much metal as do the Cincinnati and the Raleigh, 
of 3200 tons. 

This is the most striking instance of several in the new Navy, where 
gun power and battle efficiency have been sacrificed or forgotten. 

The study of these valuable tables shows the necessity of returning 
to the policy that gave victory to Decatur, to Hull and to Farragut— 
the policy of providing our ships with plenty of ammunition and with 
batteries that can fire it rapidly and accurately. 


The vessels of the North Atlantic Squadron, under Adml. Bunce, 
engaged in manceuvres, are at present off Fishers Island, New York. 
The squadron left New York Sept. 1, consisting of the New York, 
Texas, Indiana, Raleigh, Maine, Columbia, Massachusetts, and the New- 
ark. The Newark was detached at the light-ship and ordered to proceed 
to Key West to relieve the Montgomery. When the squadron rounded 
the eastern end of Block Island, the battle-ship Massachusetts was de- 
tached and ordered to proceed to Newport to get her outfit of torpedoes, 
and rejoin later on. Adml. Bunce ordered landing drills to take place. 
The orders directed the following general plan to be followed: First 
day, organization and equipment on board ship to insure compliance 
with all the requirements of squadron regulations. Afternoon, disposi- 
tion of the men in boats. Second day, forenoon, company exercises; 
afternoon, same in extended order on shore. Third day, forenoon, bat- 
talion exercises; afternoon, same in extended order. Fourth day, ball 
cartridge practice; forenoon by company, afternoon by battalion. Fifth 
day, brigade battle formations. Sixth day, forenoon, outpost duty, 
advance and rear guards; afternoon, pass in review. 

On Sept. 9 the men of the fleet were landed for drill. The battalions 
were first embarked and manceuvred in line and columns of boats. The 
flotilla presented a fine appearance, and the fifty boats were handled with 
ease by signals. After the landing the different battalions marched to 
their drill grounds and spent the day, from 9 A. M. till 5 P. M., in 
practical manceuvres. Officers and men are reported working hard and 
enthusiastically. 


New YorkK TIMBER DOCK. 
[Army AND Navy JouRNAL.] 


The new timber dry dock at New York Navy-yard is now practically 
finished, and after being inspected by the Government officials will, if 
found to be up to the specifications, be formally accepted. The dimen- 
sions of the dock, which is said to be the largest in the United States, 
are given as follows: Length on top from head to gate, 670 feet; width, 
151 feet on the top and 60 feet 4 inches at the bottom; gate, 108 feet 8 
inches on top and 71 feet 6 inches on the bottom. There will be 29 feet 
of water over the sills, while the gate will be 35 feet 6 inches high. 
A sea wall 200 feet on either side of the gateway is to be constructed of 
stone. It is expected the work will be completed and the dock ready 
for occupancy early in September. The pumping station has been com- 
pleted for several weeks and, besides the three pumps, with a capacity 
of 200,000 gallons a minute, the dock can be flooded without their 
assistance, as it is connected with the basin by two large pipes and one 
small pipe, and by turning a valve the water will flow into the dock 
from outside. 
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SHIPS OF WAR. 


[ENGLAND.] 


Tue Isis. 


On June 27th, at Govan-on-the-Clyde, the new second-class cruiser 
Isis was launched from the yard of the London and Glasgow Engineer. 
ing Company. She is the last to take the water of the six cruisers of 
the Talbot type, which were entrusted for construction to private builders, 
Her dimensions are as follows: Length, 350 feet; beam, 54 feet; and 
with a draught of water of 20 feet 6 inches, she has a displacement of 
5600 tons. The stem, stern-post, and shaft brackets are of phosphor 
bronze, as are also the twin propellers. Internally the hull is gsub- 
divided transversely and longitudinally by numerous bulkheads, and the 
vital portions of the vessel are protected by a continuous steel deck, 
varying in thickness from 3 inches to 1% inches. In the vicinity of the 
engine-room additional safety is provided for the propelling machinery 
by an armored citadel, formed of 5-inch Harveyized steel plates. The 
armored conning tower, from which the vessel will be manceuvred in 
action, is built of the same material, 6 inches thick. Externally the hull 
is sheathed with teak 3 inches thick, and this will be covered with copper 
after the vessel has been handed over to the dockyard authorities. For 
about a third of her entire length amidships teak bilge keels are fitted, 
and these are cased with brass plates. The propelling machinery, which 
will be fitted on board by her builders, comprises two sets of triple- 
expansion engines, in separate compartments, having cylinders of 33 
inches, 49 inches, and 74 inches diameter, with a common stroke of 99 
inches. Steam is supplied from eight single-ended boilers of the Navy 
type, at a pressure of 155 lbs. to the square inch. Each boiler has three 
corrugated steel furnaces, and appliances are fitted as usual to enable 
the vessel to steam either with forced or natural draught. Under forced 
draught the estimated speed is 19.5 knots, the engines developing 9500 
I. H. P. The armament will comprise five 6-inch guns, so arranged 
that three may fire in direct line ahead and two direct astern in line with 
the keel, six 4.7-inch guns, besides nine 12-pounders and a number of 
smaller guns, all being Q. F. In addition, the hull is pierced for three 
torpedo-discharge tubes, two submerged and one above water at the 
stem. The vessel is lighted throughout by electricity. The installation 
includes three powerful search-lights, and a new multiple flash-light for 
signaling purposes will be fixed at the masthead. Consequent on the 
improved methods in the manufacture of steel and the experience gained 
by its extended use for shipbuilding purposes, the Whitehall authorities 
have now demanded a higher tensile strength from the manufacturers. 
Until recently it was obligatory that plates should stand a tensile stress 
of from 26 to 30 tons per square inch of section. All future plates for 
Admiralty purposes are, however, to successfully stand a stress of from 
go to 35 tons. 


THe Ec ipse. 


[JourNAL oF THE RoyaL Unitep Service INstitTuTion.] 


The new second-class cruiser Eclipse, which was built and engined 
at Portsmouth, has carried out her official steam trials with satisfactory 
results. The ship is propelled by two sets of three-crank triple-expa® 
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sion engines, with cylinders of 33 inches, 49 inches, and 74 inches dia- 
meter, by 39 inches stroke. The main bearing frames, piston, cylinder, 
and slide covers are of cast steel, and the ordinary double eccentric gear 
is used for actuating the slide valves, the reversing motion being of the 
all-around design, which alone is now accepted for ships of the Royal 
Navy. The steam supply for the engines is obtained from eight boilers 
of the return multitubular type, each boiler being 14 feet 6 inches in 
diameter and 9 feet 11% inches in length. There are 24 corrugated 
furnaces of 3 feet 9 inches diameter, each fitted with bars giving a total 
grate surface of 630 square feet. With the exception of the two main 
feed pumps, by Messrs. Weir, of Glasgow, the propelling machinery 
has been designed and made entirely in Portsmouth Dockyard, and the 
arrangements generally, having regard to their completeness, accessi- 
bility of parts, and simplicity, indicate the ability to steam at full speed 
as long as her coal capacity will carry the ship without any more risk 
than is incurred by the Atlantic liners. The normal draught of the 
ship is a mean of 22 feet 6 inches, but during the trials her draught was 
only 18 feet 8 inches forward and 22 feet 4 inches aft. The results 
during the eight hours’ run under natural draught were as follows: 
Steam in boilers 152.7 lbs., and the vacuum 25.7 inches starboard and 
26.5 inches port; the revolutions were 135.7, and the collective I. H. P. 
8220, or 220 above the contract, while there was an air pressure of only 
0.39 inch. After leaving Portsmouth the ship passed to the eastward 
of the Isle of Wight, and on reaching Portland turned, pursuing an 
eastward course till Brighton was neared, and then she turned again 
for Spithead, where she anchored for the night, having maintained a 
uniform speed of 19.2 knots. The engines worked with remarkable 
smoothness, the average temperature in the engine-room being 85. The 
coal consumption per I. H. P. per hour was 2.27 lbs. On the four 
hours’ run, under forced draught, the following results were obtained: 
Steam in boilers, 155 Ibs.; vacuum, 25.7 inches starboard and 26.6 inches 
port; while the average revolutions were 141.17 starboard and 142.36 
port per minute. The starboard engines gave a mean H. P. of 4820, and 
the port engines of 5033, or a collective power of 9853, being 253 above 
the stipulated power. The speed as registered by patent log was 20.1 
knots. The engine-room and stokehold were so cool during the trial 
that the two exhaust fans were not required. The trial was regarded as 
perfectly satisfactory. The vessel also went through her circle trials, 
answering her helm admirably. During the thirty hours’ run which 
followed, her mean draught was 18 feet 2 inches forward and 22 feet 2 
inches aft, and she had 135.6 lbs. of steam in her boilers, with a vacuum 
of 26.5 inches on both sides. With 115.7 revolutions starboard and 
116.3 port, her engines showed 2418 and 2420 H. P. respectively, or a 
collective H. P. of 4838. There was no air pressure, and the consump- 
tion of 1.83 Ibs. of coal per I. H. P. per hour she gave a mean speed of 
16.8 knots. In view of the fact that the ship at all her trials was draw- 
ing much less than her normal sea draught, it cannot be said that the 
speed obtained was as high as it ought to have been. 


THE TERRIBLE. 


[ ENGINEERING. ] 


The new first-class cruiser Terrible has arrived at Portsmouth and 
been placed in the new dock, No. 14, to be completed for sea. During 
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her trials on the Clyde the Terrible, with 100 revolutions, attained a 
speed of 20% knots, and with 105 revolutions 21% knots. At 4.30 on 
the morning of June 23rd she left Hellensburg for Portsmouth, using 
only 24 out of her 48 boilers, and two hours after starting, with 70 
revolutions, she attained a speed of 15 knots, which she maintained 
till she arrived at Spithead late on the evening of the 24th. She had 
fine weather with smooth sea, but an adverse tide for the greater part of 
the distance, but no difficulty was experienced in keeping a uniform 
speed, and the Belleville boilers worked very satisfactorily. With alj 
her stores on board the Terrible will have an even keel, drawing 27 
feet both fore and aft, but having no stores on board, and having shipped 
only 500 tons of coal, though her capacity is 3000 tons, she drew only 
20 feet 4 inches and 26 feet 4 inches aft when she started, thus giving 
her an appearance of standing too high out of the water forward. 
The machinery and boilers gave no trouble of any kind, and the 
speed would have been better but for the fact that she is at 
present only wood sheathed and has been in the water for thirteen 
months, having been launched in May, 1895. Her guns are not yet on 
board, and her barbettes cannot be completed until the guns are mounted, 
but the casemates are in position and ready for the auxiliary armament. 
On the trip to Portsmouth her steering geer answered admirably. The 
vessel is in a forward condition, and could be prepared for sea in two 
months, as she has only to be copper sheathed and have her submerged 
torpedo-tubes fitted. 


New BattTLeE-sHIpPs. 


[ ENGINEERING. ] 


The Admiralty have given out orders for the construction of five battle- 
ships of a new class to be known as the Canopus type. One is to be 
constructed by the Thames Iron Works and engined by Messrs. Mauds- 
lay, Sons, and Field, both of London; a second is to be built and engined 
by Messrs. Laird, of Birkenhead; a third is to be constructed at the 
Chatham Dockyard and engined by Messrs. Penn, Greenwich; and the 
other two are to be laid down at Portsmouth and Devonport respectively. 
These vessels are to be of 2000 tons less displacement than the Majestic 
class, our largest battle-ships, one advantage, in addition to less first cost, 
being that they will be able, owing to less draught, to go through the 
Suez Canal. Their length is 390 feet and the beam 74 feet, the displace- 
ment being 12,950 tons and draught 26 feet. Structurally they will be 
similar to the Majestic class, but to secure the reduction in displacement 
certain modifications have had to be made, the most significant being 
a reduction in the thickness of the Harveyized armor which protects the 
broadside for the greater part of the length and for some 18 feet of its 
depth. The new ships will have 6-inch plating instead of the g-inch in 
the Majestic, but the armament will be the same, four 12-inch 45-ton guns 
being mounted en barbette, and these guns by reason of their great length 
—35.43 calibers—give, with an 850-lb. shot, a muzzle energy of 33,940 
foot-tons. There will also be twelve 6-inch quick-firing and 30 smaller 
guns. The engines are to be of the triple-expansion type, having cylinders 
30 inches, 49 inches, and 80 inches in diameter by 51-inch stroke. The 
power is to be 13,500 indicated horse-power, which will give a speed of 
18% knots, against 17% knots in the Majestic. This increase in $ 
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is partly due to the adoption of Belleville water-tube boilers, a slight 
saving in weight per unit of power being utilized to add to the total 

wer. These are the first British battle-ships into which the water-tube 
boilers have been fitted, but in this case an interesting change has been 
made in the design largely to secure a greater fuel economy. There will 
be placed in the uptake over each boiler practically a small boiler to 
serve aS a feed-heater, the feed water passing into the bottom tube in 
this auxiliary and through the various tubes overflowing into the pipe 
leading to the main generator. There will be 20 boilers, with about 
32,000 square feet of heating surface and 1100 square feet of grate area. 
The vessels, it is hoped, will be completed by the autumn of 1898. 


THE VICTORIOUS. 
[ ENGINEERING. ] 


The natural draught trials of the Victorious, first-class battle-ship, which 
took place on Monday, August 31, proved satisfactory. They extended 
over eight hours, and the average speed was nearly 17 knots, the contract 
speed of 16% knots thus being exceeded. The contract indicated horse- 
power of 10,000 was also exceeded, and the machinery worked smoothly 
throughout. The vessel behaved splendidly. The contractors are Messrs. 
Hawthorn, Leslie & Co., and the engines are of the inverted vertical 
triple-expansion type (two sets). 

The four hours’ forced draught trials took place Sept. 2, and were 
very successful. Results were as follows: Steam in boilers, 147 Ibs.; 
revolutions, 105.35; vacuum, 26.55; I. H. P., 12,210; speed, by log, 18.7 
knots; the guaranteed speed was 17% knots. 


THE CASAR. 
[ ENGINEERING. ] 


The first-class battle-ship Casar, which is one of the nine vessels 
ordered under the Spencer programme, and the third of the series to be 
launched or floated at Portsmouth, was floated out of No. 12 dock on 
Sept. 2. The Czsar may be regarded as an improved Majestic. The 
chief difference between the two most modern battle-ships is that the 
Majestic has a fixed loading position, with an auxiliary all-round loading, 
while the Cesar has no fixed loading position, but has the same auxiliary 
as the Majestic; thus while the empty gun of the Majestic must come to 
the fore-and-aft position to load, thereby presenting itself as a target to 
the enemy should the ship be broadside on, to say nothing of the loss of 
time if the gun has just been fired on the beam, the Czsar can reload as 
she fires in any position, owing to the improvement that has been effected 
in the design of the mounting and supply. The 12-inch wire guns of the 
Majestic and Czsar have, in fact, the same penetrating power as the 110- 
ton guns of the Sans Pareil and Benbow. The gun mountings are 
designed and supplied by Sir John Whitworth & Co., and the machinery 
has been manufactured by Messrs. Maudslay, Sons, and Field. The prin- 
cipal dimensions of the Czsar are: Length between perpendiculars, 390 
feet; extreme breadth, 75 feet; mean draught of water, 27 feet 6 inches; 
displacement when fully equipped, about 15,000 tons. She will be fitted 
with twin screws, each driven by an independent set of vertical triple- 
expansion engines, capable of working up to 6000 indicated horse-power, 
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or a total of 12,000 for the two sets of engines, with a working pressure 
in the boilers of 150 Ibs. to the square inch and an air pressure in the 
stokeholds equal to 1 inch of water. With this horse-power a speed of 
18 knots will be realized. The normal amount of coal to be carried jg 
900 tons, but provision is made for stowing 2250 tons. The armor, which 
varies in thickness from 6 inches to 14 inches, consists of steel plates, 
the outer surface of which has been carburized by the Harvey process, 
and protection is afforded by this armor to the machinery, guns, and 
magazines. The Cesar will carry two masts, each having two fighting 
tops, and each of these will carry three 3-pounder quick-firing guns with 
th: necessary magazines and equipment. A steel derrick, about 61 feet 
in length, will be fitted on the mainmast for lifting the heavy boats into 
position on the skid beams, while on the foremast a wood derrick will 
be fitted for lifting the lighter boats and for coaling purposes. At the 
top of each lower mast, a distance of nearly 100 feet above the water, a 
platform will be built carrying a powerful search-light projector, while 
at the main topmast head, a distance of 170 feet from the water, a sema- 
phore for long-distance signaling will be fitted. Including four steam 
boats, the Czsar will carry no fewer than 18 small craft, three of the 
steam boats being capable of acting independently of the ship for the 
purposes of torpedo attack, and fitted for discharging 14-inch Whitehead 
torpedoes. One of the boats will also be fitted for carrying the spar 
torpedo. Four of the light boats will be carried in davits, to enable 
them to be rapidly lowered when required to act as lifeboats. The arma- 
ment of the Cesar is similar to that of the other ships which have been 
fully described in Engineering. Six search-light projectors, worked by 
three dynamos, each of 600 amperes, will be carried, and to complete the 
protection against torpedo attack the vessel will be fitted with the latest 
system of net defense. 


TorpPepDo-BoaTt DESTROYERS. 
THE STAR. 


H. M. torpedo-boat destroyer Star was launched recently from the 
Howdon yard of the Palmer Shipbuilding and Iron Company, Limited. 
The vessel is the first of eight of the same class which are being built 
by the Yarrow firm for Her Majesty’s Navy. Her dimensions are: Length, 
215 feet; breadth, 20 feet 9 inches; and the displacement is about 300 
tons. Her armament consists of one 12-pounder quick-firing gun forward 
on the conning tower, with four 6-pounder quick-firing guns on the 
broadside, and one 6-pounder on a platform aft. There are also two 
revolving torpedo-tubes on deck, arranged to fire on either broadside. 
The builders have guaranteed a speed of 30 knots, and the machinery, 
which has been designed by them, consists of two sets of triple-expansion 
engines, steam being supplied by four of Reed’s patent water-tube boilers. 


THE SWORDFISH. 


The torpedo-destroyer Swordfish made her official trial on July 9 off 
the mouth of the Thames. The vessel is 200 feet long by 19 feet beam. 
She developed 4359 I. H. P., with average steam pressure of 104 lbs. 
and 304 revolutions per minute, attaining an average speed of 26.8 knots. 
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Tue ELEcTRA. 


Messrs. James and George Thomson, Limited, launched on July 14th 
from their yard at Clydebank the torpedo-boat destroyer Electra, which 
they have designed and built to the order of the British Government. 
This is a sister ship to the Brazen, launched by the same company some 
days ago, and is the second of four vessels ordered at the end of last 
year. These vessels are to attain a speed of 30 knots. 


Tue Harpy. 


The new torpedo-boat destroyer Hardy, built by Messrs. Doxford & 
Sons, of Sunderland, has also completed her official full-power trials on 
the measured mile off the Maplin Sands. The speed stipulated for by 
the Admiralty is 26 knots, and the Hardy easily achieved a mean rate 
of 26.8 knots for six runs over the measured mile, and a mean speed of 
26.514 knots for three hours’ continuous steaming. The mean steam 
pressure in the boilers was 189 lbs. per square inch, and the mean revo- 
lutions were 380 per minute. The average I. H. P. developed was 4184. 


THE POWERFUL. 


The first-class cruiser Powerful, built and engined by the Naval Con- 
struction and Armaments Company, arrived at Portsmouth on July 17th 
and was taken into the repairing basin in readiness to be docked. Start- 
ing from the Devonshire dock at Barry at four o’clock on Monday morn- 
ing, the 13th inst., in the presence of some thousands of spectators, the 
great cruiser was berthed in the Ramsden Dock till the tide served, and 
at noon she left for a run in the Irish Sea. She was berthed for the 
night at Liverpool, where, on Tuesday, the ship brought up her coal 
supply to 1200 tons and took on board fresh water. On Wednesday she 
had an unofficial trial of her machinery, slowly working, up to 95 revolu- 
tions, at which, in a run of six hours, she maintained a mean speed of 
19 knots, with all her 48 boilers in use. Having landed some of the 
officials, the ship left Liverpool at 8.30 on Wednesday evening, using at 
first only 16 boilers, and, with 60 revolutions, she gained a speed of 12 or 
13 knots; but on Thursday morning eight more boilers were lighted up 
= othe revolutions increased to 75, when the speed slightly exceeded 
15 knots. 


REMOVAL OF TORPEDO TUBES. 


The Admiralty have ordered the stern torpedo-tubes to be taken out 
of all ships of the Royal Sovereign class, and these vessels will now 
carry only the submerged tubes. There are two very substantial reasons 
for this course. Experiments have been made which have demonstrated 
the possibility of hitting the whiskers of a torpedo by means of quick- 
firing guns while the weapon is in the tube, and thus hoisting the engineer 
with his own petard. Then, says the Naval and Military Record, it has 
been found on the China station that where the stern tube is reasonably 
near the water-line, the seas in rough weather fill the tube, and if the 
torpedo is there, collapse the balance chamber. The trials of the Eclipse 
were especially directed to elucidate this point, but though no accident 
occurred in that cruiser, owing to her tube being well out of the water, 
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an immunity from accident is not guaranteed to ships less favorably 
constructed. Hence the necessity that has arisen for removing the 
tubes. 


Test OF HARVEYIZED PLATE. 


An experimental Harveyized armor plate, produced by Messrs. John 
Brown & Co., Atlas Steel and Iron Works, Sheffield, was tested on board 
H. M. S. Nettle with most satisfactory results. The plate was 8 feet by 
6 feet by 6 inches, and five Holtzer projectiles, weighing about 100 Ibs. 
each, were fired at it, with the full charge of E. X. E. powder, giving 
a velocity of 1960 foot-seconds. All the shots were broken up, frag- 
ments of two only entering into the wood backing very slightly. In spite 
of the extraordinary resistance thus given, the plate proved so tough 
that only one slight hair-track was perceptible after the firing of the fifth 
shot. The trial was witnessed by Sir William White, K. C. B., Captain 
Jeffreys (H. M. S. Excellent), Captain May (of the Ordnance Depart- 
ment), and other officials. 


[FRANCE. ] 


D’ENTRECASTEAUX. 
[ ENGINEERING. ] 


The D’Entrecasteaux, first-class cruiser, launched at La Seyne on June 
11 from the yard of the Société de la Méditerranée, is, with the exception 
of the Guichen, “ commerce destroyer,” the largest unarmored vessel in 
the French Navy. The following are her principal dimensions: Displace- 
ment, 8114 metric tons; length, 393 feet 8 inches; beam, 58 feet 6 inches; 
draught, 25 feet 9 inches. Her armament will consist of two 9.4-inch 
guns in closed turrets (2.7-inch plating), severally fore and aft, and 
twelve 5.5-inch and twelve 1.8-inch quick-firers, besides six torpedo-tubes, 
of which two are submerged. Cylindrical double-ended boilers and two 
vertical triple-expansion engines developing 13,500 horse-power are to 
give a speed of 19 knots, and, with the normal coal supply of 650 tons, 
the range will be 5500 miles at 10 knots and 900 miles at full speed. 
The cruiser will have a complement of 21 officers and 500 men. She is 
built of steel and sheathed for foreign service, and her cost is stated to be 
£667,740. The designs are by M. Lagane, who prepared the plans for 
the Jauréguiberry. The vessel was laid down in 1894, and is to be de- 
livered, by the contract, at the close of 1897. 


Tue CHARLES MARTEL. 


[JouRNAL OF THE Royat Unitep Service Institut1o0n.] 


The new first-class battle-ship Charles Martel had a satisfactory pre- 
liminary trial under 11,000 I. H. P., with the following results: I. H. P. 
realized, 10,990; revolutions of engines, 89; consumption of coal per H. m 
per hour, 1.03 kilogramme; consumption per square meter of grate surface, 
120 kilogrammes; speed, 168 knots. The new second-class cruiser 
Descartes has been continuing her official trials; during a run of 24 hours, 
at full speed under natural draught, a mean speed of 17.5 knots was main- 
tained; the engines developed 5802 I. H. P., making 118.5 revolutions; 
coal consumption per H. P. per hour, 0.753 kilogramme; and consumption 
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square meter of grate surface, 70 kilogrammes; during the full-speed 
trial, under forced draught, the engines developed 8870 I. H. P., making 
135 revolutions; coal consumption per H. P. per hour, 0.965 kilogramme; 
consumption per square meter of ‘grate surface, 135 kilogrammes; and 


the mean speed, 19.5 knots. 


Tue EXPLOSION ON BOARD THE AMIRAL DUPERRE. 


On May 14 an explosion occurred on board the Amiral Duperré, flag- 
ship of the French Mediterranean Reserve Squadron. It was discovered 
that a cartridge for the 13.3-inch gun had exploded in the passage leading 
to one of the magazines, which at the time contained nearly five tons of 
powder, so it is evident that the escape from a terrible disaster must have 
been very narrow. It is stated that the explosion was caused by the 
spontaneous decomposition of the powder in the cartridge due to the 
excessive temperature in the passage, which was more than 104 Fahr., a 
heat sufficient to cause the powder to decompose and give off inflamma- 
ble gases. In consequence of this accident, a careful examination of the 
magazines of the Hoche, the new flagship of the squadron of the North, 
has been made, and the temperature of those for the 27-cm. and 14-cm. 
guns, which are in the center of the ship, being found very high, at the 
request of the admiral the ammunition has been removed and temporarily 
placed in the magazines on shore. 


EXPERIMENTS WITH MELINITE SHELLS. 


The experiments with melinite shells, which have been carried on 
against the obsolete ironclad La Galissonniere, have concluded, and the 
ship has been towed back to Toulon. The results of the experiments 
have not been divulged, but it is stated that six shells, charged with 39.6 
Ibs. of melinite, were fired from a 7.4-inch gun, that they penetrated 
29 inches of Harveyized steel and burst on board, doing an enormous 
amount of damage. Up to the present, nobody but a few officials and 
the members of the committee have been allowed to examine the damage 
done to the ship. 


[ITary.] 
ITALIAN WaAR-SHIP BUILDING NOTES. 


Three new first-class battle-ships of the Re Umberto type, but with 
somewhat less weight of armor and a larger secondary battery of Q. F. 
guns, are shortly to be commenced—one at Spezia, one at Castellamare, 
and the third at the Ansaldo yard at Sampierdarena, Leghorn. The 
ships under natural draught are to have a speed of 20 knots, and 22 knots 
under forced draught. The engines and boilers are to be manufactured 
by the firms of Ansaldo, Odero, and Guppy, respectively. 


The Minister of Marine has ordered from the Odero firm at Sestri 
Ponente a new torpilleur-de-haute-mer of a special type. She is to be 
152 feet in length, 18 feet beam, and with a draught of 3 feet 4 inches 
will have a displacement of 135 tons; the engines are to develop 2500 
I. H. P. and to give a speed of 25 knots. 
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THE Marco Povo. 


The new armored cruiser Marco Polo has lately completed her final 
acceptance trials at Naples, and will .shortly reinforce one of the active 
service squadrons. 

She was built in the Royal Dockyard at Castellamare di Stabia, and 
engined by G. Ansaldo & Co., of Sampierdarena. Her dimensions are 
as follows: Length between perpendiculars, 327 feet; beam, 48 feet; and 
with a draught of just over 19 feet, she has a displacement of 4600 tons, 
The engines were required to develop 6000 I. H. P. with natural draught, 
and 10,000 I. H. P. with forced draught. There are two independent 
sets of engines and shafting in separate compartments, and two separate 
boiler-rooms, one before and one abaft the engine-rooms, each contain- 
ing two cylindrical double-fronted boilers. The weight of the propelling 
machinery complete with all accessories, water in the boilers and con- 
densers, etc., is about 800 tons. Forced draught is obtained by ventila- 
tors on the closed stokehold system. Each engine has four cylinders, 
one high pressure, one low pressure, and two other, also low pressure, 
of 37 inches, 57 inches, and 62 inches diameter respectively, and a stroke 
of 30 inches. The high pressure cylinders only are fitted with cylindrical 
slide valves; the supporting columns rest upon girders forming part of 
the structure of the ship. The propellers are four-bladed, of manganese 
bronze, 14 feet diameter, with a mean pitch of about 15 feet. The con- 
densers have a cooling surface of 1100 square meters each, the auxiliary 
condensers 70 square meters. A small independent engine is provided 
for working the circulating and air pumps; the latter, two in number, are 
single acting; the circulating pumps are capable of drawing from the 
bilge and discharging overboard 700 tons of water per hour. 

The ship is protected by an armor belt of 4-inch steel, from the upper 
deck to about 3 feet 3 inches below the water-line for about two-thirds 
of her length, connected at the ends by armored athwartship bulkheads 
of the same thickness of steel. There is also a 2.5-inch armor deck 
extending the whole length of the ship. She is provided with a double 
bottom, cellular construction between the protective and lower decks, and 
longitudinal cofferdams fitted with cellulose. 

The armament consists of six 152-mm. (6-inch) Q. F. guns, ten 47- 
inch Q. F. guns, together with a large number of Q. F. guns of smaller 
caliber. There are also five torpedo discharges, one bow submerged and 
four above water broadside. The official trials for coal consumption of 
10 hours’ duration, as required by the contract, were carried out at 
Naples in December, 1895. With all boilers alight and with steam pres- 
sure varying between 135 and 150 lIbs., the revolutions were 125 to 126, 
and the I. H. P. 7150, with a coal consumption of 1.87 Ibs. per I. H. P. 
per hour. The mean speed for the whole duration of the trial was 
about 17 knots. 

In the subsequent forced-draught trial of three hours, in the month of 
January last; the power developed was about 10,700 I. H. P., with 140 
revolutions, and a coal consumption per I. H. P. of 2.1 Ibs. The air 
pressure by the water barometer for the forced draught was from 2 to 
2% inches. The speed on this trial was 19 knots, but it would certainly 
have been much higher if the ship had been docked and her bottom 
cleaned, as she had been lying in the basin for some months. 
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[GERMANY. ] 
KaIseR Friepricn III. 
[JouRNAL OF THE RoyaL Unitep Service InstituTion.] 


On the 1st of July, at Wilhelmshaven, the new first-class battle-ship 
Ersatz Preussen, but now the Kaiser Friedrich III, was successfully 
launched in the presence of the Kaiser. 

The dimensions of the ship are as follows: Length between perpendicu- 
lars, 373 feet 9 inches; beam, 67 feet; and the mean draught of 25 feet 
8 inches, she has a displacement of 11,130 tons. Protection is afforded 
by a water-line belt of hardened steel, extending from the ram aft for 
four-fifths of the vessel’s length, with a maximum thickness of 12 inches 
tapering to 6 inches; there is an armored deck on top of the belt 2.5 
inches, and a second armored under-water deck, extending from termi- 
nation of belt to stern, 3 inches thick. The armament is composed of 
2g-cm. (9.4-inch) guns disposed in two turrets, one forward and one aft, 
protected by armor of 10-inch hardened steel; a secondary battery of 
eighteen 15-cm. (5.9-inch) Q. F. guns, six of which are carried in 6-inch 
armored turrets, and the remaining twelve in 6-inch armored single case- 
mates; twelve 8.8-cm. (3.3-inch) Q. F. guns on the superstructure deck, 
protected by shields; and twenty small Q. F. guns distributed between 
the tops and various parts of the ship. There are six torpedo-tubes for 
18-inch torpedoes, one in the stem, one in the stern, and two on each 
broadside. The ship will have three screws, and the engines are to 
develop 13,000 I. H. P., giving a speed at load draught of 18 knots. 
The boilers will be partly cylindrical and part water-tube, while the coal 
capacity at load draught will be 650 tons. There will be two military 
masts, and the crew will number 655 officers and men. 


[Russta.] 


The activity of Russia in developing Vladivostock since the war between 
Japan and China has led to a great demand for Chinese labor at that 
port. It is estimated that during the present season fully 10,000 Chinese 
coolies have been shipped from Shanghai and other ports to work on the 
fortifications, the great dry docks, and the railway which is being built 
eastward to meet the trans-Siberian overland road. The fortifications are 
said to be more powerful than those which the Chinese built at Port 
Arthur, although for seven months in the year ice effectually bars entrance 
to the harbor. The Russian military officials are said to have received 
stringent orders against any inspection of the harbor or city fortifications, 
and they even go to the length of forbidding tourists or any residents 
from ascending the hills, from which a good general idea may be secured 
of the works and of the depots for ammunition. For years it has been 
the custom of military and diplomatic officials and business men to hunt 
and fish with perfect freedom near the city; but now shooting and fishing 
permits are difficult to obtain, while arrest and fine await any sportsman 
who fails to get the necessary permission from the commandant. 


Orders have been given, says the St. Petersburgskiya Viedomosti, to the 
Admiralty works at Ishora to build two “ destroyers” of the Sokol type. 
The Normand torpedo-boat Pernoff, which was intended for service with 
the Mediterranean squadron, will, according to the Army and Navy 
Gazette, be detained to serve as a model at the same works. The torpedo- 
boat Pakerort will go in its stead. 
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[Sparn.] 
Wak-sHip BUILDING NOTES. 


The Spanish Minister of Marine has applied to the Spanish Councij 
of Ministers for special credits to the amount of £920,000 for increasing 
the Spanish fleet and extending the Spanish arsenals and naval establish- 
ments. The special credits include an item of £80,000 for the new first-class 
cruiser Reina Regente. The Spanish Minister of Marine further con- 
templates the construction of an ironclad to have a displacement of 11,000 
tons, and to cost £880,000; two cruisers of 6800 tons each, and two torpedo- 
boat destroyers. The Minister further proposes to equip the Pelayo 
with rapid-firing guns, and to convert the Numancia frigate into a float- 
ing battery. 


The Spanish Government has closed the contract for the purchase of 
two cruisers now building in the Ansaldo works, Leghorn, to be named 
the Cristobol Colon and Pedro d’Aragona, and to cost from 17 to 8 
million francs. 

It has also been decided to purchase in Scotland an ironclad of 10,500 
tons, a cruiser of 6500 tons, and two torpedo-catchers. A cruiser of 
1500 tons, having a speed of 20 knots, is also to be built in England 
According to the contract the vessels are to be built in 18 months. 


In view of the present activity displayed by the Naval Department, the 
following particulars of the various vessels built and being built on the 
home station may prove interesting. 

The Pelayo, ironclad, at present at Cadiz, carries four big guns and 
about twelve of smaller caliber, with the usual number of Nordenfelt, 
Hotchkiss and other quick-firing pieces. She is employed as the flag- 
ship of Rear Admiral Requera, and is capable of doing fifteen knots on 
a push. 

The Vizcaya, also in Cadiz, is a belted cruiser, 7000 tons, and carries 
two 28-cm. guns in protected turrets and ten of 14-cm., with also a 
number of quick-firing Nordenfelts. Her speed is eighteen knots natural 
draught and twenty forced draught. 

The Maria Teresa and Oquendo, two sister ships to the Vizcaya, are in 
commission at Barcelona. 

There are three torpedo-boats at Carracas (near Cadiz) and other three 
at Cartagena. Also at Cartagena, Carracas and Ferrol are a few obsolete 
vessels. Two or three of these might, on an emergency, be put in com- 
mission, but this is scarcely likely, owing to their having old-fashioned 
boilers and machinery. 

Before the 18th of September the Princessa de Asturias, it is expected, 
will be launched. Her hull is of steel; tonnage, 7000; draught, 6.58. 
She has an armor belt of 300 mm., tower, 300, and protective deck, 50; 
will carry two guns of 240 mm. Hontorio; eight of 57 Nordenfelt; eight of 
37 Hotchkiss; two mitrailleuses of 11 Nordenfelt, and two of 70 Hontorio, 
besides eight torpedo-tubes. Indicated horse-power, 15,000; speed, 20.25; 
coal capacity, 1200 tons, sufficient for 9700 miles at ten miles per hour. 
Crew complement, 497 men. 

In the arsenal at Ferrol, nearly ready for launching, is the Cardenal 
Cisneros, belted cruiser, 9000 tons. 

The Catalina is on the stocks at Cartagena. These two vessels are 
sister ships to the Princessa de Asturias, described above. 
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In construction also at Ferrol, but in a private yard, are three gun- 
boats of 600 tons each. 

Great activity is being at present observed in the construction of the 
Carlos V, 900 men being employed. The government is desirous of 
having her ready for sea in as short a time as possible. 

The Lepanto, a sister ship to the unfortunate Reina Regente and 
Alfonso XIII, with a few modifications, is nearing completion at Carta- 

and will probably be ready for her sea trials about March. The 
Alfonso XIII has undergone some preliminary trials, but is still at 
Ferrol. The boilers of the torpedo-boat destroyer Distructor, which was 
built some years ago by Messrs. Thompson, of Glasgow, are in a bad 


state of repair. 
[Brazi.] 


THE BaARROZzO. 


Sir W. G. Armstrong & Co. (Limited) launched from the Elswick ship- 
yard, Newcastle-on-Tyne, on Tuesday, August 25, the Barrozo, a cruiser 
built to the order of the Brazilian Government. The Barrozo is built of 
steel, her under-water portions being sheathed with wood and coppered. 
Her principal dimensions are: Length, 330 feet; breadth, 43 feet 9 inches; 
draught, 16 feet 10 inches; and displacement, 3450 tons. She is protected 
throughout the whole of her length by a curved steel armor deck. This 
deck completely covers all the machinery, magazines, and steering gear, 
and additional protection is afforded by the reserve coal bunkers, which 
are carried along the vessel’s side to a height of about 6 feet above the 
water-line. With full bunkers the vessel will be able to traverse a dis- 
tance of about 8000 knots at a moderate speed. The vessel is fitted with 
twin screws and machinery of 7500 indicated horse-power. She is 
expected to attain a speed of 20 knots. The Barrozo will be provided 
with guns of Elswick pattern, the armament comprising six 6-inch quick- 
firers of 50 calibers in length, four 4.7-inch quick-firers of 50 calibers, ten 
6-pounder and four 1-pounder Nordenfelts, four Maxim guns, and two 
field guns. She will also have three torpedo-tubes. The six 6-inch 
guns are arranged to fire three ahead and three astern. 


Suips BUILDING. 


There are under construction for the Government at present the follow- 
ing ships: In France, two small battle-ships; in England, three protected 
cruisers; in Germany, three torpedo-cruisers; and in the dockyard at Rio, 
two monitors for river service. It is further contemplated to add three 
more cruisers, the orders for which are expected to be placed in Italy. 

The three torpedo-cruisers are being built in the Germania yard at Kiel, 
and the first of them, the Garamuru, was launched in April last. Their 
dimensions are as follows: Length, 260 feet; beam, 31 feet; and with a 
mean draught of 10 feet 3 inches the displacement will be 1030 tons. 
The engines are to develop 6000 I. H. P., giving a speed of 23 knots. 
The armament will consist of two 105-mm. (4-inch) guns, six 57-mm. 
(2%-inch), and four 37-mm. (1.5-inch) guns, all Q. F., with three torpedo- 
discharges, one in the stem and one on each beam. A small twin-screw 
gunboat is also being constructed by Messrs. Yarrow. 
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[Curxt.]} 


THE ALMIRANTE SIMPSON. 


The torpedo-gunboat Almirante Simpson, built and engined by Messrs, 
Laird Brothers, Birkenhead, for the Chilian Government, was taken by 
them to the Clyde for her official trials on July 23rd. The runs were 
made in accordance with the Admiralty conditions on the measured mile 
at Skelmorlie, with an average of 2144 knots on six runs on the measured 
mile, and a mean speed for three hours’ running of 21% knots, the contract 
speed being 21 knots. On the natural-draught trial of six hours’ dura- 
tion a mean speed of 1734 knots was obtained with %-inch air pressure, 
being 4 knot in excess of contract, the coal consumption in both cases 
being very light. The vessel is similar to the Almirante Lynch and 
Almirante Condell, built by the same firm for the Chilian Government 
in 1890, and Her Majesty’s ships Onyx and Renard, built in 1893. Her 
length is 240 feet, beam 27 feet 6 inches, and she is built of steel. The 
thickness of the side plating abreast the machinery is increased to afford 
additional protection. She has a topgallant forecastle and _ half-poop 
which give accommodation for officers and crew. The builders have also 
supplied and fitted the armament, which consists of one bow and two 
broadside 18-inch torpedo-tubes, two 4.7-inch quick-firing guns of Arm- 
strong’s most modern type, four 3-pounder quick-firing guns, and two 
rifle caliber machine guns by Maxim-Nordenfelt. The machinery con- 
sists of two sets of triple-expansion engines supplied with steam at 200 
Ibs. pressure from four water-tube boilers of the modified Normand type, 
first introduced by the builders, with extra large evaporators and dis- 
tillers. This vessel has been rapidly constructed, the order having only 
been placed in September of last year. 


The Chilian Government has ordered from the firm of Ansaldo and Co, 
of Sestri Ponente, Leghorn, an armored cruiser similar in type to the 
Garibaldi, which, built originally for the Italian Government, has lately 
been sold to the Argentine Government. There is considerable jubila- 
tion felt in Italy at the increasing number of war vessels which are 
being constructed for foreign governments in Italian yards. The Guardia 
Marina Riquelme, fourth and last of the 30-knot torpedo-boat destroyers, 
building by Messrs. Laird for the Government, was launched at Birken- 
head, June 2oth. 


[ARGENTINE. ] 


THe SAntTA FE. 


[ ENGINEER. ] 


The Santa Fé is the first of four destroyers ordered by the Argentine 
Government. The names of the remaining three are Corrientes, Misiones, 
and Entre Rios. They are 190 feet in length by 19 feet 6 inches beam, 
and one special feature in which they differ from similar vessels in the 
British Navy is that the machinery space is partially protected by ¥%4-inch 
armor. This partial protection with tough steel plates extends on each 
side and on the deck throughout that portion of the vessel occupied by 
the machinery and by the men who work it. In spite of this extra 
weight of armor, the speed of the Santa Fé, which was recently tried on 
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a three hours’ run, was found to be 26.7 knots, carrying a load of 35 tons 
with only 1%4 inches air pressure in the stokehold. The armament of the 
Santa Fé consists of two deck torpedo-tubes, and one bow tube of the 
Whitehead pattern, also one 14-lb. Maxim-Nordenfelt gun, placed in an 
elevated position on the conning tower forward; two 6-pounders are 

ced amidships, and one 6-pounder at the stern; while two Maxims are 
placed on either side of the conning tower on deck. The engine-room 
contains twin-screw engines of 4000 horse-power, besides many other 
auxiliary engines. 

The steam is supplied by six of Yarrow’s patent straight-tube water- 
tube boilers, four being placed in the main and two in the forward stoke- 
hold. These stokeholds are kept cool and supplied with air by forced 
draught produced by two brass fans, revolving in a horizontal plane, 
close below the deck. The boilers are each encased between diaphragm 
plates, so that in case any boiler is damaged by shot the influx of steam 
would be confined to that portion of the vessel occupied by the boiler 
so injured, and would not pass into the stokehold. This has been proved, 
by actual experience, to be an important method of protection to the 
stokers in case of a boiler being struck by the enemy’s shot. It may, in 
passing, be mentioned that in the Santa Fé there are no less than between 
five and six miles of tubing in the boilers, every inch of which can be 
readily examined and cleaned. The deck accommodation of the Santa 
Fé is commodious, and the fitting up for the six officers and forty-four 
men shows that, as far as possible, the comfort of “those who go down 
to the sea in ships” has not altogether been forgotten. 

We now come to the automatic boiler feed. It has come to be under- 
stood that if water-tube boilers are to be worked in comfort there must 
be some form of automatic feed. The demand for steam is so constantly 
changing, and the quantity of water at any time in the boiler is so small, 
that incessant vigilance is necessary, on the one hand, to prevent the 
boiler from being filled up, with the prospect of drowning the main en- 
gines and breaking them down, or, on the other hand, of stinting the 
feed, with the risk of burning the tubes. The system adopted by Mr. 
Yarrow is the invention of Mr. Mariner, and is very novel and peculiar. 
It consists, in one word, in feeding each boiler separately by a Worthing- 
ton donkey pump and placing the mouth of the steam pipe for supplying 
the donkey close to the water level of the boiler. If the water rises too 
high, it will enter the donkey steam pipe and choke the cylinder with 
water. Then the donkey will almost stop. If the water level falls, then 
the donkey will work fast and pump the level up again. The accom- 
panying sketch will make the arrangement clear. The steam pipe is 
placed between two perforated deflecting plates as shown, in order to 
give it “solid” water to deal with. The level of the pipe is adjustable 
from outside by means of a cock joint. It might be imagined that this 
would cause much pounding and thrashing, but personal inspection on 
Saturday proved that the Worthington pumps work quite quietly. If 
the boiler is too full of water the pump still works slowly and extracts 
from the boiler the surplus water to the extent of the difference of the 
capacity of the steam and pump cylinders respectively, until the level in 
the boiler is corrected. Thus it will be seen that with this system not 
only is the water, if low, immediately raised to its proper level, but if too 
high, it automatically falls. The simplicity of this arrangement, as com- 
pared with other systems of automatically regulating the feed, is evident, 
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and it may be observed that during the three hours’ full-speed official 
trial of the Santa Fé the feeding arrangements were never touched or in 
any way adjusted or interfered with. The heat in the exhaust steam or 
water passing from the pumping engines and returned to the condenser 
is utilized in raising the temperature of the feed, so that no heat js 
actually lost in adopting this combination. Whether it would work 
equally well with other forms of pumping engines we are not prepared 
to say, but the Worthington pump seems to be ready to meet 
possible variety of demand. The invention has been tried for some time 
in small torpedo-boats, and reflects much credit on Mr. Mariner. 

The success of the Yarrow boilers has now been placed beyond cop. 
troversy. In connection with this success we may say that it is the 
desire of Mr. Yarrow that it should be known that much credit is due 
to Mr. Crush, who is the indefatigable head of the boiler department at 
Poplar. Mr. Mariner, inventor of the automatic feeder, takes an active 
part in the management of the engineering department at Poplar, a 
highly responsible post, thoroughly well calculated to bring into play all 
the qualities which go to make a first-rate engineer. 


[JAPAN.] 


[Army AND Navy JourNAt.] 


Bids were opened by an Imperial Board at the Japanese Legation in 
Washington for the construction of two high-class cruisers for 
the Japanese Navy. The bids were submitted by the Cramps and 
the Union Iron Works. America is thus launched into the shipbuild- 
ing competition of the world. The Japanese Legation, in accordance 
with instructions from Tokio, issued invitations to the firms mentioned 
some weeks ago to submit plans, specifications and proposals for two 
first-class cruisers of the following general dimensions: Displacement, 
4700 tons; length, 370 feet; beam, 48 feet; beam draft, 17 feet 6 inches; 
horse-power, 15,000; speed, under forced draught, 22% knots; speed, 
under natural draught, 20% knots. The general type of the vessels speci- 
fied is that of the Yoshino, one of the latest additions to the Japanese 
Navy. The plans submitted by the firms are complete and embody all 
the latest developments in naval construction. The bids were opened in 
the presence of the Japanese Minister, Comdr. Miyaoka, the naval attaché 
of the Legation, Naval Constrs. S. Sakurai and S. Takakura, and Messrs. 
Charles and Edward Cramp. The amounts of the bids are kept secret. 
The board will consider them and the plans and will forward them with 
recommendations to Tokio for the action of the Government. The Japa 
nese Legation in Paris also opened bids for the construction of one cruiser 
of the same class as above. These bids will also be sent to Tokio with 
recommendations. The impression prevails that the Japanese Govern- 
ment will accept the American bids in case they are not too much greater 
than those of the French shipbuilders. It is believed in naval circles 
that one of the ships will be built at Cramp’s and the other at the Union 
Iron Works. 


[Curna.] 
Viceroy Li Hung Chang ordered three cruisers from the Vulcan Works 


in Stettin. They are to have the following dimensions: Length at water- 
line, 328 feet; beam, 41 feet; draught, 16 feet. The draught is made small 
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on account of the shoal waters about the Chinese coast in the neighbor- 
hood of Tientsin. Displacement to be 2950 tons. The two engines of 
7500 indicated horse-power to give a speed of 19% knots. The vessels, 
protected by protective decks, will be armed with batteries of three 5.9- 
inch, eight 4-inch, six 1.5-inch guns, six Maxims and one 2.4-inch boat 
gun. There will be one submerged bow torpedo-tube and two above- 
water broadside tubes. The first of the cruisers to be ready in 15 months, 
the others in 18 months’ time. 
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BOOK NOTICES. 


HAND-BOOK OF THE HoOwELL AUTOMOBILE ToRPEDO. Published by 
the American Ordnance Company. The hand-book, of 42 pages, gives a 
detailed description of the Howell torpedo, launching gear, motor, and 
accessories. Twenty descriptive plates from original drawings of the 
various parts of the torpedo accompany the text, in which they are 
referred to under the various headings. 

Under “ Routine for Practice Shooting,” full instructions are given for 
making the different adjustments preliminary to firing, the preparation 
of the launching tube, the entering, spinning up and firing of the torpedo, 
how to pick it up and prepare it for a second shot. 

Details of additional preparation in war service, routine for monthly in- 
spection, tables of dimensions and weights are also given. 

Three plates of target diagrams are very interesting. Plate 21 shows 
all the shots made at the Tiverton Testing Station during the season of 
1894. The second shows 403 hits, out of 428 shots fired, in a rectangular 
target 90 feet long by 20 feet deep, the upper edge at water-line. There 
were only 11 actual misses, and 14 failures were due to accidental causes, 
such as breaking gear or diving to bottom. 

Plate 22 shows sixty proof shots at 400 yards with the 14.2-inch torpedo. 
The set depth was 7 feet, and all shots were aimed at center with no 
allowance for tidal currents, yet all 60 shots struck at 5 to 10 feet below 
the surface in a rectangle 63 feet long. 

Plate 23 shows the diagram of a target of eleven consecutive shots 
with the 18-inch torpedo, at 600 yards, made in December, 1895. This 
shows remarkable accuracy in the torpedo, which was set to run at 6 feet 
depth, with a speed of 32 knots at 400 yards and 28 knots at 600 yards. 

H. G. D. 


Le PassaGer: GuIDE HORAIRE DE TOUS LES PAQUEBOTS FRANCAIS ET 
ETRANGERS. Published by Berger-Lévrault et Cie, Paris. A guide-book 
of five hundred pages, which contains time-tables, itineraries, routes, 
passenger rates, and generally useful information of every principal pas- 
senger steamship line in the world. 
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[AMERICAN.] 
IRON AGE. 

Jury 2, 1896. Experiments with Melinite. A Test of Tur- 
rets. Steam Engines for Electric Generators (illustrated). 

Juty 9. Proposals for Gun Forgings. 

Jury 16. The Goubet Submarine Boat. The Relative 
Strength of Navies. 

Juty 30. Towing Machine Improvements. The Riehle 200,- 
ooo-pound Testing Machine (illustrated). A Free Silver 
Illustration. 

Aucust 6. Ordnance Supply Bids. Shipbuilding Pro- 
grammes, 1896-1897. 

Aucust 13. Corrosion from Dissolved Copper (illustrated). 
A New Device for Coaling Steamers. 

Aucust 20. The Gun Power of our Battle-ships. Grover’s 
Indicator Gear (illustrated). 

Aucust 27. Transatlantic Steamship Race. Fibrous 
Wrought-iron and Crystalline Steel—II. (illustrated). The Bazin 
“Roller” Steamer. Electrically Driven Carriage. Types of 
United States War Ships. 

SEPTEMBER 3. A Novel Erecting Derrick (illustrated). Fi- 
brous Wrought-iron and Crystalline Steel—III. (illustrated). Why 
an Electric Motor Revolves (illustrated). Speed Trials of the 
U. S. Cruiser Brooklyn. 

SEPTEMBER 10. New Ocean Steamships. 

SEPTEMBER 17. Bids for Battle-ships. 


SCIENTIFIC AMERICAN. 

JuNE 27, 1896. The New Battle-ship Kearsarge. The 
Indiana. 

Juty 4. Oil Engine Signaling Plant for Light-ship No. 42. 
Test of Armor Plate for Russia. 

Juty 18. Engines of the St. Louis and the St. Paul. 

JuLy 24. The Transatlantic Steamship. 

Gives a history of the development of the Atlantic steamship. 

Naval and Coast Defense. American Shipbuilding. 
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Aucust 1. Hydraulic Lift Dry-dock at Union Iron Works, 
The New Battle-ships. 

Avucust 8. Determination of Gravity. 

Avucust 15 and 22. The Battle-ship Indiana (full illustrated 
description). Accident to New York Dry-dock. 

SEPTEMBER 5. Trial of the Brooklyn. The Savage Rifle, 
Cordeiro’s Telemeter. The Development of Smokeless Powder, 
Firing Big Guns. 

SEPTEMBER 12. Collision with an Iceberg. The Bazin 
Roller Boat. Propulsion of Barges. 

SEPTEMBER 26. Bids on the Three New Battle-ships. 


PROCEEDINGS OF THE AMERICAN PHILOSOPHICAL §0.- 
CIETY. 
VoL. XXXV., January, 1896. Demonstration of the Rént- 
gen Ray. The Identification of Colored Inks by their Absorp- 
tion Spectra. 


BULLETIN OF THE AMERICAN GEOGRAPHICAL SOCIETY. 


VoL. XXVIIL., No. 2, 1896. The Alaskan Boundary. Record 
of Geographical Progress: the Swedish Expedition to Terra del 
Fuego; The Danube Ship Canal. 

The lower Danube is about to be opened to navigation by large boats 
by the completion of the ship canal at the Iron Gates. 


ELECTRICAL ENGINEERING. 
Aucust, 1896. Fly-wheels for Steam Engines. 


SEPTEMBER. The Manufacture of Wire, Galvanization Strand- 
ing of Copper Wires, Gauging. 


PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


SEPTEMBER, 1896. Experiments on the Protection of Steel 
and Aluminum exposed to Sea Water. 

Gives results of tests of various coatings and pigments. Fifty-four 
steel plates and thirty aluminum plates coated with various paints and 
enamels were immersed in sea water for six months, then removed and 
their condition investigated. The results are given in detail by A. H. 
Sabin, who in conclusion states with reference to the aluminum plates: 
“The more nearly pure the aluminum the less it seems to need protec- 
tion. The series which contain large amounts of copper or zinc are the 
most difficult to protect; corrosion seems to progress rapidly where the 
sea water gets the slightest admission, and it throws off the coating no 
matter how impervious the latter may be.” 


ELECTRICAL DOINGS. 
Avucust, 1896. Electricity on the St. Paul. 
SEPTEMBER. Cable Laying on the Amazon River. 
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AMERICAN ELECTRICIAN. 

Jury, 1896. The Selection of a Dynamo. How is Motion 

‘ven to the Armature of a Direct Current Motor? Faults in 

mos. Lessons in Practical Electricity. 

Avcust. Electricity in the United States Navy. Efficiency 
of the Steam Engine. Faults in Dynamos. Lessons in Prac- 
tical Electricity. 

SerpTEMBER. Electro-magnetic Deflection of Rifle Balls. 
Faults in Dynamos. Lessons in Practical Electricity. 


ELECTRICAL ENGINEER. 
SerTeMBER, 1896. Electric Turret Gear for French War 
Ships. A New Finding Light for War Vessels. 


THE ENGINEER (NEW YORK). 

Avcust 29, 1896. The Engines of the Janus. Boilers of the 
Germanic. Unusual Corrosion of Marine Machinery. Manage- 
ment of Marine Engines. 

SEPTEMBER 12. Boilers of the Germanic. Three New Battle- 
ships. Early American Shipbuilders. Management of Marine 
Engines. 

SEPTEMBER 26. Marine Engine Design of to-day. Manage- 
ment of Marine Engines. 


JOURNAL OF THE UNITED STATES ARTILLERY. 


Juty-Aucust, 1896. The Naval Attack on Sea-coast Forti- 
fications. The Tram-chronograph. The Principles of War. 
Garrison Artillery Warfare. 


us OF THE AMERICAN SOCIETY OF NAVAL ENGI- 


_ Aucust, 1896. Contract Trial of the United States Coast- 
line Battle-ship Oregon. Compound Marine Boilers. Water- 
tube Boilers. Circulation in Water-tube Boilers. Discussion of 
the Three Foregoing Papers on Water-tube Boilers. Measure- 
ment of Feed and Circulating Water, etc., by Chemical Means. 
Development in Design and Construction of German Men-of- 
war. Comparison of New British Cruisers with those Building 
at Barrow. Use of Electricity on board Ships. 


JOURNAL OF THE FRANKLIN INSTITUTE. 


_ Juty, 1896. The Transformation of the a of Carbon 
into other Available Forms. Return Circuits of Electric Rail- 


ways. Utilization of the Anthracite Culm Heaps in the Produc- 
tion of Power. Mechanical Conceptions of Electrical Pheno- 
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Aucust 1. The Fire-retarding Qualities of Wired Glass. 
The Conditions which cause Wrought-iron to be Fibrous and 
Steel Low in Carbon to be Crystalline. 


ARMY AND NAVY JOURNAL. 


Jury 4, 1896. Work for the New Fiscal Year. Revised 
Naval Regulations. Tactics of the Future. 

Jury 11. The New Army Rifle. Sights for Military Rifles. 

Jury 18 The Savage Rifle. Arbitration Treaty with Eng- 
land. What the Country owes to West Point. War Terrors for 
Spain. French Opinion of the Holland. 

Jury 25. Smokeless Powder in War. Disciplining Volun- 
teers. Trial of Automatic Gun. 

Aucust 1. America and England. Naval Manceuvres pro- 
posed. The Study of War made in Germany. Savage Attack 
upon the Savage Gun. 

Avucust 15. Balloon Experiences in War Time. Wanted, a 
Military War College. 

Avucust 29. Smokeless Powder. 

SEPTEMBER 5. Foreign Affairs. 

SEPTEMBER 12. The Old and New Brooklyn. Electricity in 
Naval Life. 


ENGINEERING NEWS AND AMERICAN RAILWAY JOURNAL. 


Juty 9, 1896. Methods in use for the Analysis of Ores, Pig 
Iron and Steel by the Carnegie Steel Co. 

Jury 16. Uniform Methods of Testing Iron and Steel. 

Juty 23. The New Rifle for the New York Militia (illus- 
trated). The Expenditures of the United States in Eleven Years 
(illustrated). Tests of Non-conducting Material for Boiler Cov- 
erings (illustrated). 

Avucust 6. Testing Machine of 200,000 Ibs. Capacity for the 
University of New York (illustrated). 

Aucust 27. Standard Specifications for Steel. Association 
of American Steel Manufacturers (illustrated). A New Single- 
acting Compound High-speed Engine (illustrated). A German 
System of Metal Stair Construction (illustrated). 

SEPTEMBER 3. The Great Hoisting Engines for the Anaconda 
Copper Mining Co (illustrated). 


JOURNAL OF THE MILITARY SERVICE INSTITUTION. 


Jury, 1896. Ten Years of Riot Duty. Military Administra- 
tions. Changes in the Character of War. Infantry Attack For- 
mations. Discipline in the National Guard. Practice Marches 
of Light Artillery. Uses of Cavalry in Time of Riot. 




















BIBLIOGRAPHIC NOTES. 707 


SerTeMBER. The Elevation of Sites for Batteries. Prepara- 
tion of the Infantry Soldier. The Heavy Artillery of the Future. 


THE UNITED SERVICE. 


uty, 1896. German Army. What our Cavalry in Mexico 

did and did not do. The Olympic Games. A Naval Utopia. 

Avucust. An Answer to “ The First Six Weeks of McClellan’s 
Peninsular Campaign.” An Incident in the History of the 
Dying Confederacy. German Army. 

SEPTEMBER. The New French Naval Programme. The Cam- 
paign of Chickamauga. The Human Animal in Battle. A Sum- 
mer Cruise with Farragut. 


CASSIER’S MAGAZINE. 


Aucust. Brains in Modern Steam Engine Building. Five- 
crank Marine Engines. The Future of Power Development. 


SEPTEMBER. Sir Henry Bessemer. Condensers for Steam 
Engines. Filtering Feed Water for Steam Engines. 


[Foreren. ] 
JOURNAL OF THE ROYAL UNITED SERVICE INSTITUTION. 


Jury, 1896. The Study of Naval History. The Framing of 
Orders in the Field. Moltke’s Projects for the Campaign of 
1866 against Austria. The Operations of the Bulawayo Field 
Force in March and April, 1896. 

Aucust. Elements of Force in War-ships. Von Lébell’s 
Annual Reports on the Changes and Progress in Military Matters 
during 1895. The Electrical Fittings of the French Coast-de- 
fense Battle-ship Bouvines. 

The electric power is furnished by four dynamos, type Hs, by Sautter, 

Harlé & Co. Each machine furnishes a current of 400 ampéres, with a 
difference of 80 volts at the terminals. The four machines are placed in 
one compartment under the protective deck, and ventilated by a large 
air tank. The electricity is transmitted to the various apparatus by means 
of four switch-boards, viz. (1) for the distributing mains; (2) electric 
lighting, incandescent; (3) motors; (4) projectors. 
_The duties of the different installations are as follows: (1) For illumina- 
tion complete; (2) for control of steering engine and helm indicator; 
(3) working eleven winches for ammunition hoists; (4) eight ventilators 
for bunkers and forward and after compartments; (5) five 60-cm. pro- 
jectors, each fitted to control at a distance. 


_SEPTEMBER. Two Years in Australian Waters. The Difficul- 
ties of the Tactical Defensive and how to meet them. Analogy 
between Tactics of Field Artillery and those of the other Arms. 
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UNITED SERVICE GAZETTE. 


Juty 27, 1896. Progress in Battle-ship Construction. 

Jury 4. The Electric Fencing Umpire. 

On the 24th ult. a very interesting exhibition was given by several 
skilled fencers at Bertrand’s Fencing School, Warwick Street, Regent 
Street, of the “ Electric Umpire.” The apparatus consists essentially of 
two electric alarms, of different notes, arranged to ring continuously 
when once started, two fencing jackets, with wire gauze fronts, two foils 
with specially constructed handles, and the necessary wires, etc. When 
a proper point is made, one of the fencers and the foil of his adversary 
are in the same circuit. A very light flexible wire cord, containing two 
conductors, connects each fencer with the bell and battery, which are 
fixed to the wall above and behind his head. Each foil blade is mounted 
on a spring so that to complete the circuit it must be forced into the 
handle a sixteenth of an inch, which can only be done by pressure on 
the metallic end of the button. The slack of the wire cord is kept out 
of the way by passing it over a pulley, and it is then kept moderately 
taut by a small weight (of about six ounces) fastened to another pulley, 
which travels on the bight of the cord. As only half this weight is borne 
by the fencer it can easily be understood that in practice the existence of 
the cord and weight is entirely forgotten and ignored. We made par- 
ticular inquiries on this point of several of the competitors, and they 
assured us they were quite oblivious of the existence of the cord. 

It is impossible that the bell should ring except under the following 
conditions: 

1. The hit must be made on the part of the opponent’s jacket on which 
alone hits count. 

2. It must be a true point. 

3. It must be delivered with sufficient force to compress the spring, 
and so drive the foil blade back in the handle. 

Therefore, flat strokes, flicks, and “ passes” are not recorded; nor are 
hits off the target. The duty of the judge is thus practically narrowed 
down to listening for the bells. It is, of course, far easier to judge which 
of the two sounds began first than it is to judge by the eye which of two 
strokes occurred first, especially as it is almost impossible for the same 
pair of eyes to closely watch two jackets. The judge would, of course, 
also be needed to decide in case of a claim by a fencer whose bell has 
sounded, that he had previously hit his adversary on the arm or leg, or 
mask, etc. 


Boilers, Subsidized Steamers, and Naval Education. 

Jury 18. The Naval Manceuvres. German, French, and 
Russian Systems of Attack. 

Juty 25. The Manning of the Fleet. A New Austrian Rifle. 
The Need of Increasing the Personnel of our Fleet. The Naval 
Mancewvres. 

Aucust 1. The Naval Manceuvres. Design and Construc- 
tion of German War Vessels. 

Aucust 8. The Naval Manceuvres. 

Aucust 15. On Moral Influences in War—I. Our Naval 
Needs. 
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Aucust 22. Asiatic Crews in British Ships. On Moral 
Influences in War—II. 

Aucust 29. The Classification of War Ships—I. The System 
of Manning our Navy. 

SEPTEMBER 5. The Classification of War Ships—II. Naval 
Uses of Electricity—I. 

SEPTEMBER 12. The Classification of War Ships—III. Naval 
Uses of Electricity—II. 


ENGINEERING (LONDON). 


June 26, 1896. Our New Cruisers (illustrated). Coast and 

Lighthouse Illumination in France (illustrated). 

uty 3. Launches and Trial Trips. The Niclausse Boilers 
of the Friant. The French Battle-ship Jauréguiberry (illustrated). 
The Classification of War Ships. 

Jury 24. H. M. Torpedo-boat Destroyer Janus (illustrated). 
Microscopic Internal Flaws Inducing Fracture in Steel (illus- 
trated). Torpedo-boat Destroyers and the Yarrow Boiler. 

Juty 31. H. M. Torpedo-boat Destroyer Janus (illustrated). 
Water-tube Boilers and Feed Distribution (illustrated). Un- 
usual Corrosion of Marine Machinery. 

Aucust 7. The Naval Construction Company’s Works at 
Barrow (illustrated). The Great Sea Waves in Japan. The 
Drummond Castle. 

Aucust 14. The Naval Construction Company’s Works at 
Barrow (illustrated). An Improved Stang Planimeter (illustrated). 
Yarrow’s Feed Apparatus. 

Aucust 28. Large Explosions and their Radii of Danger. 
The Naval Construction Company’s Works at Barrow (illus- 
trated). H.M.S. Venus. The Nippon Yusen Kwaisha Timbers 
in the Straits Settlements. 

SEPTEMBER 4. Large Explosions and their Radii of Danger. 
Caissons for the New North Docks, Liverpool. The Reorgani- 
zation of the French Marine. 


SEPTEMBER 11. The French Naval Manceuvres. Edward’s 
Air Pump. 


THE LONDON ENGINEER. 


June 26, 1896. The Drummond Castle Disaster. The 
Foudroyant. On Signs of Weakness in Tank Steamers. Recent 
Improvements in Docks and Docking Appliances (illustrated). 

Jury 3. Herr Krupp on the Perforation of Steel Armor. 
Marine Boilers, particularly in reference to Efficiency of Com- 
bustion and Higher Steam Pressures (illustrated). Notes on the 
Maintenance and Repairs of Marine Boilers. 
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Juty 10. The Foudroyant in Nelson’s Time (illustrated), 

Jury 17. New Engines of the White Star Liner Germanic 
(illustrated). Armor-plated Torpedo-boats. German Shipbuild- 
ing. 

Jury 24. American Shipbuilding. The Working of Alumj- 
nium: Melting and Casting. Practical Tests of the Krag-Jér. 
gensen Rifle in the U.S. Army. Atlas Bronze (illustrated), 


Jury 31. Steam Pumping Arrangements in Screw St 
No. 1 (illustrated). The Argentine Cruiser Buenos Aires (illus- 
trated). The Sante Fe Torpedo-boat Destroyer (illustrated), 
Ventilation in War Ships. Trial of a Torpedo Gunboat for the 
Chilian Navy. 

Aucust 7. The Drummond Castle Disaster. Fleet Inspec- 
tion by Li Hung Chang at Spithead. American Plate Trials 
(illustrated). 


AucGust 14. Warping Gear, s. s. Algoa (illustrated). The 
New Battle-ships. Harbor Works at Colombo. H. M. §, 
Terrible. 

Avucust 21. Cosen’s Spherical Water-tight Bulkhead Doors, 

Aucust 28. Captain Gaynor’s Automatic Sight (illustrated), 
Improved Water-gauge Fittings (illustrated). 

SEPTEMBER 4. H. M.S. Caesar. The Progress of the Ja 
nese Battle-ship Friji. Pneumatic Dynamite Guns at en 
Francisco. 

SEPTEMBER 11. Official Speed Trials of H. M. S. Victorious. 


SEPTEMBER 18. Torpedo-boats for Chilian Navy. American 
Merchant Steamers as Cruisers. 


THE STEAMSHIP. 


Jury, 1896. Wimshurst’s improved Ship Clinometer (illus 
trated). Marine Boiler Explosions. A New Stop-valve. Modern 
Steamships and Navigation. Wimshurst’s Gradient or Heel 
Indicator (illustrated). Superheated Steam. American Tests for 
Boiler Plates. 


Aucust. Marine Boiler Explosions. Casey’s Bulkhead 
Water-tight Doors. Maintenance and Repairs of Marine Boilers 
(illustrated). Launch of H. M. S. Isis at Govan. The- Holland 
Submarine Torpedo-boat (illustrated). Copper Fire-box Plate 
Trimming Machine (illustrated). Babcock and Wilcox Water- 
tube Boilers (illustrated). 


SEPTEMBER. Screw Propulsion by Non-reversing Engines 
(illustrated). Triple-expansion Engines of the Yacht Josephine 
(illustrated). Speed Control of Modern Steamers (illustrated). 
The proposed New Regulations for Marine Engineers. Corto 
sion of Marine Machinery. Trials of First-class Cruiser Terrible. 
Marine Boiler Explosions. The Trials of the New Cruiser Venus. 
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MORSKOI SBORNIK (RUSSIAN). 


1806. Naval Operations during the Chinese-Japanese 
ee Rince-day Military and Naval Armaments with Maga- 
zine Small Arms. English Naval Budget, 1896-7. Practical 
Method of Constructing approximately the Theoretical Curves 
of Ships. The Working of Metals with the Electric Current. 
Notes on the Saghalien Channel. 

May. Naval Operations during the Chinese-Japanese War. 
Theory of Naval Tactics (trans. from German). Technical 
Review of Modern Naval Engagements. Law of Similarity in 
various Problems of Ship Construction. Fighting Speed of 
Ships. Comparison of Steam and Electric Mechanisms. Review 
of the Results of the Hydrographic Expedition to the Mouths of 
the Rivers Yenesei and Obe in 1894-5. 

June. Participation of the French Fleet in the Madagascar 

ition. On board the Steamer City of Peking. Theory 
of Naval Tactics. Technical Review of Modern Naval Engage- 
ments. The Iceboat Murtaja. 

Juty. The Russian Fleet in the Reign of Nicholas I. Naval 


. Operations during the Chinese-Japanese War. Tactical Con- 


siderations influencing Future War Ship Construction. Means 
of Preserving the Integrity of Water-tight Bulkheads upon Col- 
lision. Comparison of Steam and Electric Mechanisms. The 
Solarometer. J. B. B. 


MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS. 


Vor. XXIV., No. 7. Solution of Problems in Navigation by 
Tables of Meridional Parts. The Clouth Diving Apparatus. 


In this diving apparatus improvements have been made in the diver’s 
suit. The helmet is oval in shape, shaped more to the skull than the old 
spherical form, permitting more freedom to the head. The central glass 
light is so fitted that the diver can secure it in place, or remove it, him- 
self without the assistance of a second man. The upper border of the 
rubber suit, which latter consists of a layer of rubber between two layers 
of vulcanized cotton, is welted. These welts fit into the metal ring of head 
and shoulder-pieces, making an hermetically sealed joint. A number of 
improvements have been made in the air tank, both as to shape and 
arrangement and fitting of the valves. The air pump is provided with a 
cooling pump for the purpose of keeping the air at constant temperature, 
specially “desirable in the tropics. The hose to be lined with canvas 
lining, as a means of insuring good air. 

The air tube is fitted with a patent coupling, which the diver can 
quickly uncouple in case it becomes necessary for him to disconnect him- 
self from the air tube. In this case the air stored up in the tank will 
supply him for 10 minutes longer while rising to the surface. An auto- 
matic valve regulates the air pressure, and another closes automatically, 
preventing entry of water when the tube is uncoupled. 

The breast and back leads are better placed and secured than in the old 
suits. The belt is broader; fitted to carry a handsaw, a knife, besides the 
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necessary tools. The belt carries the uncoupling arrangement, also fas. 
enings for the life line and signal line. 

The diver’s shoes are also improved, so that in case of necessity for 
rapid rising they can be instantly cast by the wearer. An electric 
which hooks into a hook under the front side of the helmet, completes 
the outfit. 

Cost of English War Ships. The French Naval Budget for 
1897. 

No. 8. Fighting Values of Ships depending upon their Artil- 
lery alone. The Polyconic American Charts. On the Value of 
Torpedo-boats in Time of War. Improvements in Water Tubu- 
lar Boilers. Harbor Works at Libau, Russia. The Italian Naval 
Budget, 1896-97. H. M. Torpedo-boat Natter. 

This first-class torpedo-boat of 152 tons displacement made an average 
of 26.5 knots in a 3 hours’ trial with 26.2 tons of coal on board. The 
total coal capacity is 30 tons, radius of action with 12 knots speed is 2500 
sea miles. Armed with 3 deck launching tubes, 18-inch, two forward, one 
aft, and two 47-mm. R. F. guns forward. 


No. 9. Fighting Values of Ships depending upon their Artil- 
lery alone. Timely Reforms in the Study of Navigation. A New 
Invention in Torpedoes. 

Mr. L. Obry, of Trieste, late of the Imperial Austrian Navy, has invented 
an apparatus for the automobile Whitehead torpedo which prevents lateral 
deviations from the line in which launched. 

The apparatus consists in general of a gyroscope, which is put in 
operation at the moment of launching and is free to act as soon as the 
torpedo is launched; a steering motor controlled by the gyroscope, anda 
pair of movable side rudders, which take the place of the present vertical 
vanes. If the course of the torpedo be altered through external or internal 
causes, a change in the axis of the gyroscope results, causing it to react 
upon the motor, which will act upon the rudders, setting them in the 
proper direction to bring the torpedo back to its course. These recur- 
ring effects will make the path, as viewed from above, of the torpedo 
slightly undulating. The advantage of the apparatus is its lightness, and 
it may be easily attached in any Whitehead torpedo. 

Experiments made have been highly successful. Torpedoes were fitted 
with the apparatus and were launched from fixed cages as well as in 
broadside from torpedo-boats going at 25 knots, and purposely under 
adverse circumstances. The tests showed wonderful accuracy, and a 
marked reliability in comparison with torpedoes launched at same time 
but not fitted with Mr. Obry’s invention. The ranges were from 800 to 
2000 meters. 


Budget of Imperial Austrian Navy for 1897. Torpedo Cruiser 
Magnet. Development of Shipbuilding in Germany. Bazin’s 
Roller Boat. French Melinite Shell. 


Gives cut of fuze and description. H. G. D. 


ANNALEN DER HYDROGRAPHIE UND MARITIMEN ME 
TEOROLOGIE. 


Vot. VI., 1896. Notes on the Harbors of Cape Haytien, of 
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Arenas, Potrairo Bay, and Cocos Bay. St. Elmo’s Fires at 
og uipment of U. S. S. Blake for y eb al wen at Sea and 
Current Observations. 

Vor. VII. Typhoon on Southeast Coast of Japan in July, 
1895. Hail Storms at Sea. 


PROCEEDINGS OF THE ROYAL ARTILLERY INSTITUTION. 


Jury, 1896. Ammunition Columns and Parks, considered 
with reference to the Replacement of Ammunition, Horses and 
Men during and after an Action. 

Aucust. The Chino-Japanese War. 


MILITAR WOCHENBLATT. 


No. 53, JUNE 13, 1896. A Contribution on improved Targets 
for Field Artillery. 

No. 54. British Attempt of a limited Mobilization. 

No. 57. Spanish War Budget, 1896-97. 

No. 58. German Southwest Africa. A Society for Study of 
Weapons. 

Nos. 60 and 61. Are Bicyclists useful for Fighting Purposes? 
Instructions in Russia for establishment of a Carrier Pigeon 
Service. 

No. 65. German Southwest Africa. English Carrier Pigeon 
Service. 

Up to the present the English Government had not interested itself in 
the carrier pigeon service. Experiments had been carried on by naval 
officers at Devonport at their private expense. The results were satis- 
factory. The number of birds was 60, trained for the neighborhood of 
Plymouth; the longest flights made were from Wolf Rock, Land’s End, 
about 75 miles. On the strength of these results the Admiralty has at 
last decided to take charge of the cote. A torpedo-boat or torpedo- 
catcher will be used to further experiment and develop the fights. 


Purchase of War Material by Spain. 
Five million cartridges were ordered from a French firm, to be delivered 
by instalments in three months time. A commission has been sent to 
y, France, England and Italy for purchase of balloon outfits. 


No. 71. The Swiss Magazine Carbine. 


Nos. 75 and 76. Projectile and Caliber of a New Field Artil- 
Piece. The Reserve Cruisers of the United States. Italian 
Fleet Manceuvres. 


No. 81. Counter Attack of Infantry on the Defensive. 
Pigeon Service in Italy. 
During the siege manceuvres of Nava a regular carrier pigeon service 


was used between this place and Rome. Intermediate stations were at 
Alexandria, Piacenza, Bologna and Ancona. 
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During the fleet manceuvres several hundred birds from Spezzia wij 
be taken on board the flagship Sicilia to carry messages from the fleet tp 
the shore stations. H. G. D. 


MARINE RUNDSCHAU. 


No. 7, Juty, 1896. Ironclads in Action. Proposed Coag. 
defense System. The Kiel Exposition. Extract from Report of 
the Meteor, Police Boat for Protection of the North Sea Fish. 
eries. Trial Trips of the Kaiserin Augusta in 1895. Trafalgar 
(concluded). Naval Notes. 

No. 8 Aucust. Early Stages of the Growth of the German 
Navy. Burning of Coal-dust. Development of Shipbalag 
Germany. The Kiel Exposition. Herring Nets. Naval Notes, 

No. 9, SEPTEMBER. Marine International Law in Times of 
Peace. 

A short digest on international rules governing the rights of merchant 
and war vessels in times of peace, of ceremonies to be observed, regul- 
tions governing exchange of courtesies, etc., arranged under headings 
as follows: I. Sovereignty of the sea; II. Ships in general; III. Merchant 
ships; IV. Ships of war (defining exterritoriality, right of asylum, fre 
ports, general privileges); V. International courtesies; VI. Piracy, coast 
rights, slave trade and ocean highways; VII. Means for the prevention 
of wars. 


French Views on the Instalment and Use of Artillery on board 
Ironclads. 

The author considers the subject under headings, viz. 1. The manner 
of placing a battery and its armored protection; 2. The different forms of 
French projectiles; 3. Range tables and their application; 4. Probability 
of fire at sea; 5. Various firing methods; 6. The tactical use of artillery. 


On the Application of the Hahn Range Finder to determine 
the Lateral Deviation due to Wind and Speed of Target. Con 
tinuous or Alternating Current on board Merchant and War 
Vessels. Extract of Report of the Meteor. 


DEUTSCHE HEERESZEITUNG. 


No. 48, JUNE 13, 1896. Military Telephoning. 

No. 51. Japanese Hospital Transport System. 

No. 53. Li Hung Chang and the Fate of his German Ships 
of War. 

No. 59. Report of Captain G. F. Elliot on the Japanese 
Soldier. 

No. 61. Cavalry against Cavalry. The Italian Cei Rifle. 


The well known property of this magazine rifle, invented by Capitan Cth 
an Italian officer, is that the lateral pressure of the powder gases 
firing act upon the magazine mechanism in such a manner as to aul 
matically load and cock the piece so that the marksman has to 
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pull the trigger. In consequence of the almost incredible rapidity of fire 
thus acquired the gun practically takes the place of a complicated gatling 
or machine gun. Continued experiments are being conducted with this 
weapon on board of the Italia, resulting in some changes in the mech- 
anism. It is quite probable that its introduction into the Italian Navy 


may take place. 


No. 63. Foreign Navies in 1895. 

No. 64. English Wharves and Docking Facilities. 

No. 67. Battles in coming Wars. The Defenses of Barcelona. 

With the prospect of a possible conflict with the United States over the 
Cuban question, the Spanish Government has issued orders to proceed 
at once with the long-planned work of fortifying the harbor of Barcelona 
and the adjacent coast-line. 

Barcelona, at present, is protected merely by the old fort of Montjuich, 
commanding the harbor, and the three batteries Reale, Alfonso, and 
Buena Vista, which are to receive new armaments. 

The Engineer Corps has received orders to at once begin the erection 
of eleven batteries fitted for disappearing guns. These batteries to be 
armed with 9%-inch and 12.6-inch Hontoria guns, which with a range 
of 11 miles will be able to sufficiently guard the harbor of Barcelona 
against attack and to prevent any landing of forces in its immediate 
vicinity. 


Nos. 70 to 74. Facts on the First and Second Lines in 
Strategy. Artillery in Battle. New Swiss Rifle. H. G. D. 


LE YACHT. 
— 18, 1896. The Gunnery School. Trials of the Jaurégui- 


June 20. Liquid Fuel. Results of Armor Tests at Cherbourg. 
Launch of the D’Entrecasteaux. 
June 27. The Foundering of the Drummond Castle. 
Jury 4. Latest Progress of Artillery and Armor in the Navy. 
The Torpedo-boat Destroyer Cassini. Naval Manceuvres. 
_ JULY 11 and 18. The Naval Manceuvres (French and Eng- 
). The British Ironclad Renown. Gunnery Ships Couronne 
and Calédonien. 
ULY 25. Defense of the Coast. The Naval Manceuvres 
rench and English). 
Aucust 1. The Shei-Po Affair. The Doris. The Naval 
Manceuvres. 
Aucust 8. Naval Manceuvres (French and English). The 
Shei-Po Affair. 
Aucust 15. The Ernest Bazin. 
The rolling ship Ernest Bazin will be launched August 19. She will 
be 126 feet long, 38 feet beam, and a displacement of 246 tons. If the 


theories of the inventor are realized the vessel will attain a speed of 22 to 
25 knots, with 650 horse-power. 
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The Shei-Po Affair. 

Aucust 22. The Destroyers. The Launch of L’Ermey 
- The Armored Cruiser Amiral Pothuan. The Shei-Po 

air. 

Aucust 29. The United States Navy. The Shei-Po Affair 

SepreMBER 5. Shipbuilding in Germany.” Turret-deck Stmr, 
Forest Abbey. New Torpedo Destroyers for Chili and Turkey, 


SEPTEMBER 12. On the Article entitled “ Observations on the 
Battle of the Yalu.” Launch of the St. Louis. 


SEPTEMBER 19. Naval Tactics. On the Article entitled 
“ Observations on the Battle of the Yalu.” Launch of the Rus 
sian Armor-clad Rostislau. H. G. D. 


RIVISTA MARITTIMA. 


Marcu, 1896. Strategic Use of Torpedo-boats. The Nic 
lausse Boiler. Alternate Electric Currents, and their general 
Study with regard to the Geometric Process (supplement). Notes 
on the Naval Organizations of the Principal Nations. 


May. Measurements of Fuel Consumption applied to Marine 
Boilers. Determination of Time by means of Observation of 
the Horary Stars in the Vicinity of the Pole. On the Use of 
Ordnance in a Naval Action. 

June. A Note on the R6dle of Torpedo-boats. Pleasure 
Navigation (yachting) (end). (Supplement) Notes on the Naval 
Organizations of the Principal Nations. 

Jury. Notes and Comments on Ship Ventilation. 

Aucust-SEPTEMBER. Boilers: Systems Oriolle, Du Temple, 
and le Normand. The Niclausse Steam Generators on board the 
Friant. j.L 


RIVISTA DI ARTIGLIERIA E GENIO. 


Fesruary, 1896. On the Resistance of Air to the Flight of 
Projectiles (continued). Calculation and Regulation of the 
Action of Explosives. 

Marcu. On the Resistance of Air, etc. Graphics of Converg- 
ency. On the Construction of Military Wagons. Firing against 
Dirigeable Balloons. | 

Aprit. Apropos of a Contribution to the Rational Solution 
of the Ballistic Problem. The Crehore and Squier Photo 
chronograph based on the use of the Magnetic Rotary Polariza- 
tion. 

May. Apropos of a Contribution, etc. (continued). Field 
Artillery in Action (continued). The Military Engineer Corps 
in Africa. Automatic Small Arms of Gl. R. Wille. 
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June. A Study of the Elastic Resistance of Tubes with Cir- 
cular Sections. System of Sights for Training Field and Siege 


Guns. 
Juty. Coast Defense and Attack. J. L. 


LE MONITEUR DE LA FLOTTE. 


June 20, 1896. The Colonial Army. 

A bill having for its object the transfer of the Colonial Army from the 
War to the Navy Department will be introduced in the French Chambers 
during the next session. The proposed change will, it is thought, prove 
beneficial, as it will free both arms of the service of a cause of friction 
from which the past has not always been exempt. 


June 27. Speed and Endurance. 

M. Ferrand, the well known French naval engineer, has just published 
in pamphlet form a lecture he delivered before the “ Société d’Encour- 
agement pour I’Industrie Nationale,” on the Forban, and the progress 
made during the last decade in the construction of torpedo-boats. In 
this clear and able exposé of a question of the highest interest, M. 
Ferrand points out the dangers one subjects himself to in seeking after 
superiority of speed as being of paramount consideration to the exclusion 
of all others. 


Juty 4. Naval Mutual Aid Association. 

Juty 11. Privateering. 

Lieut. Duboc, expanding upon a theme often discussed of late, has 
undertaken to prove in a pamphlet entitled “ England’s Weak Point,” 
that if ever we (the French) became involved in a war with our neighbor 
across the Channel (which God forbid), we must remember that Eng- 
land’s most vulnerable point is her commerce on the seas, and a naturally 
indicated target for our blows. 


Jury 18, 25, and succeeding Nos. The Naval Manceuvres. 


Aucust 29. The Ernest Bazin. 

The trials of the E. B. on the open sea will take’ place in the latter part 
of October, and if successful, the construction of a larger craft upon the 
same plans will be immediately commenced. 


Transatlantic Mail Steamers. 

The Compagnie Générale Transatlantique is contemplating the build- 
ing of three large additional steamers to their fleet, in order to compete 
with the fastest boats of other companies; and with this object in view 
has by anticipation asked the Government to renew the present contract, 
which expires in 1901. In that case the docking facilities at Havre 
would have to be increased. J. L. 


REVUE MARITIME. 


June, 1896. Armor Plates and Guns in April, 1896. Diseases 
of Sailors and Nautical Epidemics (oomteanl 

The fifth chapter of this interesting study, entitled “ First Succors to 
the Sick and Wounded,” is deserving of particular notice. It describes 
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in a clear and comprehensive form the first care to the sick and w 

and is in fact a “ Medical Guide” for the naval officer. As a rule, top. 
pedo-boats, scouts, and other similar crafts carry no surgeons. On th 
other hand the doctor may be temporarily absent from the ship, with 
a land expedition lasting two or three days for instance. In the intery 
a case may arise when it becomes urgent to apply a first treatment, The 
Guide then comes into use. It will be found no less valuable on boar 
merchantmen and fishing boats. 


Jury. Scintillation of Stars as observed on board the Durance 
in 1894-95. Diseases of Sailors and Nautical Epidemics (end), 


Aucust. Study of the Relative Movements in connection with 
the Combat between two Ships. 


The object of the study 1s, by reasoning upon straight routes or routes 
filling well defined conditions, to evolve from the ensemble of the relative 
or absolute movements a strictly mathematical law. LL 


SOCIETE DES INGENIEURS CIVILS. 


ApriL, 1896. The Navy Matériel in the Recent Conflict in 
the Far East, and principally in Japan, by M. L. de Chasseloup- 
Laubat. 


M. de C. L., after referring to the importance of the events in the 
Orient, gives a rapid résumé of the theory of the stability of the ship, in 
order to fix the bases of the arguments he makes later on upon the 
conditions to be filled by fighting ships, cruisers as well as armorclads, 
He then describes the fighting matériel of the navies of China and 
Japan, setting off the general ideas that prevailed in the organization of 
the two fleets. Then follows a short narrative of the battle of Yala 
concluding with a statement that the Japanese victory was due, in the 
first place, to the greater valor of the navy personnel of the Mikado, and 
in the second place, to the superiority of the formation of line ahead 
(column) over that of line abreast. That idea he develops in the latter 
part of his work, and examines successively the various cases that may 
present themselves when sailing in squadron, in time of peace as well 
as in war time: a lurch, an accident to the engine, or an attack from 
torpedo-boats. He examines in detail those different cases with squadron 
standing in column or line, and points out how much more the last 
formation increases the chances of most disastrous collisions. He ter 
minates with general remarks upon the various types of fighting ships, 
and reaches the conclusion that there must be a clear separation between 
the battle-ship and the cruiser. Cruisers to be of the Chanzy class mod: 
fied battle-ships, monitors with topgallant forecastle (teugue). 


A Note on the Large Cruisers of the Different Navies, by M. 
G. Hart. 


The recent publication of a very interesting book by Rear-Admirl 
E. Fournier, the present Superintendent of the Naval School of War, 
reopened the discussion in regard to the types of vessels that 
compose the French war fleet. The ever increasing additions to the 
already powerful fleet of England lend new interest to this question 
In his book, “The Necessary Fleet,” Admiral Fournier, basing his 
hypothesis on the maritime struggle between France on one side and 
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d or the Triple Alliance on the other, easily demonstrates that 
the present French fleet with its diversity of types afloat, so cumbersome 
when navigating in squadrons, would prove inadequate for the services 

of it. He then examines the different possible combinations 
of the European navies, and reaches the conclusion that whether defeated 
or victorious, the French fleet would be powerless to destroy the enemy’s 
commerce or keep open the communications with the colonies. 

In reality the command of the seas would belong to the isolated 
cruisers. 

France possesses, it is true, a number of fast cruisers, but in most 
cases their displacements are small, and in the least heavy sea they are 
apt to lose a great part of their speed, besides being deficient in 
offensive and defensive powers. 

The causes of this situation he attributes to the long hesitations of 
the Admiralty, who for twenty years opposed projects founded on prin- 
ciples universally adopted now-a-days. 

In the face of this situation, M. Hart undertook to examine what has 
been accomplished by other nations, in order to determine the types of - 
ships most in accord with our naval situation and our finances. 

He describes successively twenty types of cruisers, which he ranges 
in two large classes: the protected cruisers on the one side and the 
armored cruisers on the other, interjecting the remark that the latter 
class is a misnomer, their armors being in most cases only partial and 
very slight. He indicates the differences existing between those various 
types, giving the ratios of their dimensions, which in a way form their 
characteristics, as well as their systems of construction, their protections, 
and their armaments. 

He concludes that two types of cruisers appear to him necessary: 

(1) The protected cruiser, with a high speed, capable of being sustained 
for a great length of time, fitted with light masts, enabling it to cruise 
for days without burning much coal, and designed to prey upon the 
enemy’s commerce. 

(2) The armored cruiser, with a tolerably fair speed, armored from end 
to end, with protected superstructures capable of challenging in a meas- 
ure high explosive projectiles, and intended to operate in squadron as 
well as in distant missions where a show of force might be necessary. 

M. Hart indicates the types which come nearest his conception, and 
points out the modifications he judges necessary in them. 


May. Electric Locomotives. J. J. Heilman’s System. 

June. Writing Machines (type-writers). Application of 
Pneumatics to Horse or Horseless Vehicles: Results of the Appli- 
cation. Explosion of a Boiler with Removable Interior Furnace. 
Mechanics of the Material Systems. Possible Extension of the 
various Coal Fields of France. 


REVISTA MARITIMA BRAZILEIRA. 


January, 1896. Influence of Naval Power on History. 
Cruisers: their Rdle; Conditions they must fulfill. The Neces- 
sary Fleet, by R.-Adm. Fournier. 

Fepruary. The War Navies of the World in 1895. Influence 
of Naval Power, etc. Rectilinear Trigonometry (continued). 
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Marcu. Maritime Inscription. Recruitment of the Na 
Personnel. A Comparison between the Naval Powers of Eng- 
land and the United States. Influence of Naval Power, ete, 

Aprit. The Composition of War Fleets. Submarine Boats 
in the United States. 

May. Reforms in the Mobile Defenses. The New Navy of 
the United States. Influence of Naval Power, etc. Determina- 
tion of the Fighting Capacities of a Vessel. Rectilinear Trigono- 
metry (continued). 

June. R6le of the Torpedo-boat. The New Navy of the U.S, 
The Problem of the Fighting Ship. Spheric Trigonometry. 

Jury. The Naval Fight of the Riachuelo. Organization of 
the Maritime Prefectures of the Republic. J. L. 


REVISTA TECNOLOGICO INDUSTRIAL. 


Marcu, 1896. Development of the Experimental Study of 
the Steam Engine. Altimetry: Measurement of Heights by means 
of the Barometer, Hipsometer, and Photogrameter. Heights of 
Several Points in Catalonia. The Oregon (end). 

Aprit-May. “Ginematics.” Moisture in Cotton Spinning. 

June. A Study of Rain Water in connection with the Bodies 
it contains. 

Jury. A Visit to the Artesian Wells of the Casanovas. Agri- 
cultural Colony of Prat del Lobregat (province of Barcelona). 

Aucust. Alimetry: Measurement of Heights, etc. Charac- 
teristic of Drinking Water. J. L 


BOLETIN DEL CENTRO NAVAL. 


January, 1896. The Belleville Steam Generators. 


A minute description of the Belleville Works, situated at St. Denis, 
near Paris. (See “ The Belleville Boiler,” No. 23 of the Proceedings.) 


Modern Naval Tactics. 

Fesruary-Marcu. The Belleville Generators (continued). 
Steel for Ordnance (continued). 

Aprit-May. Gun-cotton in France. 

A description of the Angouleme Works, where it is manufactured. 
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A prize of one hundred dollars, with a gold medal, is offered by the 
Naval Institute for the best essay presented on any subject pertaining 
to the naval profession, subject to the following rules: 


1. The award for the prize shall be made by the Board of Control, 
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panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and 
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consent of the author. 

5. The essay is limited to fifty (so) printed pages of the Proceedings of 
the Institute. 

6. All essays submitted must be either type-written or copied in a 
clear and legible hand. 

7. The successful competitor will be made a Life Member of the Insti- 
tute. 

8. In the event of the Prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of a gold 
medal. 


By direction of the Board of Control. 
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